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PART 2
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1.0 INTRODUCTION/OVERVIEHW

This Quality Assurance Project Plan (QAPP) has been prepared in accor-
dance with the U.S. Environmental Protection Agency (EPA) guidance document
"Interim Guidelines and Specifications for Preparing Quality Assurance
Project Plans, QAMS-005/80", December 29, 1980, for the Part 2, Remedial
Investigative Work (RIW) at the Montrose Chemical Corporation site (the
Montrose site}, in Torrance, California. In an ongoing effort to improve
the quality of project work, this QAPP will be adhered to for all Part 2 RIW
tasks involving future field work and for all Part 2 data reduction activities
in support of the remedial investigative report, unless superseded by a
future QAPP.  Adherence to the quality assurance/quality control (QA/QC)
program outlined in this document will ensure that the data collected are
precise, accurate, complete, and representative. Quality assurance (QA) is
defined as the integrated program designed for ensuring reliability of
monitoring and measurement data. Quality control (QC) is defined as the
routine application of standard procedures to obtain prescribed standards of
performance in the monitoring and measuring process.

Quality assurance procedures such as tracking, reviewing, and auditing
must be implemented to ensure that field and laboratory data are of high
quality and that all project work is performed in accordance with professional
standards, EPA and other governmental regulations and guidelines, and specific
project goals and requirements. Outlined in this QAPP are the procedures to
be followed to ensure the quality and reliability of data collected in the
study area.
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The QAPP covers each of the following activities:

Monitor well instalilation.

Groundwater, soil and sediment sampling; sample handling, packaging,
and shipping; sampling safety and decontamination procedures.

Field measurements including those related to lithologic logging,
water level and water quality field measurements and the sediment
thickness survey.

Sample contro1/chain~of-qustody.

Field equipment calibration, operation and maintenance.

Analytical procedures.

Disposal of investigation-derived material.

BOE-C6-0183772



HARGIS + ASSOCIATES, INC.

2.0 PROJECT DESCRIPTION

The Montrose site occupies about 13 acres in Torrance, California
(Figure 1). The area is bounded by the Southern Pacific railroad (SPRR)
right-of-way and Normandie Avenue on the east, Jones Chemical Company and
Los Angeles Department of Water and Power (LADWP) property on the south, a
vacant lot on the west, and the McDonnell-Douglas facility on the north.
The surrounding area consists of mixed residential, commercial, and industrial
zones.

Between 1947 and 1982, the Montrose Chemical Company (Montrose) operated
a dichloro-diphenyl-trichloroethane (DDT) manufacturing facility at the
Montrose site. Although the use of DDT was banned in the United States in
1972, its use was not banned in other countries. Montrose continued to
manufacture and export DDT until 1982, when the facility was closed and
subsequently dismantled. The Montrose site is now capped with asphait.

Initial investigations addressing the potential for contamination at
the Montrose site included on-site sampling of soil and groundwater as well
as off-site sampling of soil, sediment, and surface water. These investiga-
tions were conducted prior to May 1985 by the EPA and its contractors, the
California Department of Health Services (DOHS), the Regional Water Quality
Control Board, and by Hargis + Associates, Inc., acting on behalf of Montrose.

In June 1985, EPA contractor Metcalf & Eddy, Inc. conducted a preliminary
on-site investigation referred to as Part 1 of the Remedial Investigation,
which included soil sample collection from 17 soil borings and groundwater
sample collection from five monitor wells constructed by Hargis + Associates,
Inc. in April 1985. In March 1986, Metcalf & Eddy, Inc. released a Draft
Preliminary Report summarizing their findings from the June 1985 study
(Metcalf & Eddy, Inc., 1986). The report included recommendations on
additional field data requirements as well as the current Tist of Target
Chemicals.
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In October 1985, a Consent Order between the EPA and Montrose c.oncerm'ng
the performance of additional investigative activities was finalized. The
off-site and on-site tasks were based on Metcalf & Eddy, Inc. (1984), as
modified by Appendix A of the Consent Order. The tasks were designed to
obtain information necessary for the performance of a Feasibility Study.
The Part 2, Phase 1 tasks were performed during the period April 1986 to
January 1987 and included off-site soil, sediment, and surface water sampling,
on-site soil sampling, construction of monitor wells, and groundwater
monitoring of the Bellflower aquitard and the Gage aquifer. Samples were
analyzed for contaminants designated by EPA as Target Chemicals (Table 1).

Unless superseded by a future QAPP, this QAPP will be applicable to all
Part 2 RIW tasks. Additionally, this QAPP specifically addresses the off-site
sediment and off-site and on-site soil and groundwater tasks referred to as
the Part 2, Phase 2A Remedial Investigation field activities (Phase 2A).
Phase 2A will be performed for Montrose under the direction and supervision
of Hargis + Associates, Inc., subject to review and approval by the EPA.

The objective of Phase 2A is to further determine the concentrations
and areal extent of Target Chemicals in the groundwater, soil, and Dominguez
Channel sediments which may have been caused by activities at the Montrose
site, and to gather sufficient data of adequate quality to support the
Feasibility Study. A detailed description of the proposed Phase 2A field
program is provided in the accompanying Phase 2A Groundwater, Soil, and
Sediment Sampling Plan (SAP) (Hargis + Associates, Inc., 1988).
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The individuals responsible for each element of the overall program are
identified in the Quality Assurance Organizational Chart for the Sampling
Plan (Figure 2). The key individual responsible for quality assurance is
the QA Project Manager. The QA Project Manager for this project is Mr. David
Mohrbacher of Hargis + Associates, Inc. Meetings between the Project
Director, the QA Manager, and the Project/Task Manager will be held as needed
to review QA activities. These individuals are responsible for ensuring the
collection of valid measurement data and for assessing measurement systems
on a routine basis for precision and accuracy.
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4.0 QUALITY ASSURANCE OBJECTIVES

The overall QA objectives are to develop and implement procedures for
obtaining and evaluating data that can be used to assess site hazards and
develop alternative remedial actions, and that is defensible in a court of
law. In order to provide defensible data, it is necessary that all
measurement data have an appropriate degree of accuracy and reproducibility.
A1l samples collected and all field measurements made must be representative
of actual field conditions. Specific quality assurance objectives have been
established for accuracy, precision, and completeness of analytic results.
Accuracy shall be evaluated in spiked samples in terms of percent recovery.
Precision shall be evaluated for duplicate samples in terms of percent
difference. Completeness of analytic results will be evaluated by comparing
the number of defective results to the actual number of analyses requested.
Accuracy, precision, and completeness are defined in Section 14, Page 55.
Methods for determining accuracy, precision, and completeness are also
outlined in Section 14, Page 55.

Laboratory method detection 1limits (MDL) for Target Chemicals have been
established (Table 1). The actual detection 1imits achieved for each sample
analysis may be affected by chemical interference or sample dilution.

Implementing the procedures in the QAPP during data collection activities
will allow a consistent quality of data to be maintained. This consistency
will be accomplished through the formal standardization and documentation of
field techniques and activities. A1l field activities will be planned in
advance to ensure consistency with overall project objectives. Actual field
and laboratory activities will be performed by properly trained and qualified
personnel and will conform to specific procedures outlined in subsequent
sections of this document. Project documents resulting from these activities
will be reviewed for completeness, accuracy, and conformity with specific
procedures.
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5.0 SAMPLING PROCEDURES

Data collected during Phase 2A will be used to determine the distribution
of Target Chemicals in groundwater, soil, and sediment. The procedures
presented in this section are designed to ensure that all samples are
collected in a manner consistent with project objectives,'and are identified,
preserved, and transported in such a manner that data are representative of
the actual site conditions and no information is lost in sample transfer.

5.1 Types, Locations, and Numbers of Samples

The types, locations and numbers of samples to be collected are deter-
mined based on available data and are specified in Table 2. The locations
and numbers of proposed groundwater monitor wells, soil borings, and sediment
samples were selected to provide additional information on the horizontal
and vertical distribution of Target Chemicals at and in the vicinity of the
Montrose site.

Phase 2A field activities will include installation of a minimum of
18 off-site monitor wells and one on-site monitor well. Groundwater samples
will be collected from all monitor wells shortly after pumps have been
installed in the new wells. A second groundwater sampling round will be
conducted approximately two weeks after the initial sampling. Additional
groundwater sampling of these wells will be conducted quarterly for the
following year to evaluate changes in water quality with time. Data from
these rounds will be used to determine an appropriate schedule for future
sampling rounds. Detailed methods for sampling groundwater are presented in
Section 5.3.1, Page 13. Site-specific well locations, depths, and completion
intervals are outlined in the SAP, Figures 5 through 9.

Soil samples will be collected on-site and from four areas south of the
Montrose site. These four areas include, the SPRR right-of-way, the LADWP
right-of-way, and an historical drainage on the Farmer Brothers Coffee

7
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(Farmer Bros.) facility. The location, number of borings, number of samples
per boring, and the depth intervals for each location are detailed in the
SAP. Detailed soil sampling methods are presented in Section 5.3.2, Page 17
of this document.

Sediment samples will be collected from the Dominguez Channel in the
vicinity of the Torrance Lateral discharge. Prior to sample collection, the
thickness and distribution of sediment will be determined according to the
procedures outlined in Section 6.5, Page 38. Sediment sample locations will
be specified based on an evaluation of Part 2, Phase 1 sediment sample
analytical results and the sediment thickness data to be obtained in the
Phase 2A sediment survey. Criteria for selection of sediment sample locations
are outlined in the SAP, Page 41.

On-site soil samples and all groundwater samples will be analyzed for
the Target Chemicals; total DDT, total BHC, acetone, benzene, chlorobenzene,
chloroform, 1,2-dichlorobenzene, 1,3-dichlorobenzene and 1,4-dichlorobenzene.
The term total DDT refers to all DDT isomers and its metabolites DDD and
DDE. The term total BHC refers to the alpha, beta, delta, and gamma BHC
isomers. The Target Chemicals were selected by the EPA based on the results
of previous on-site investigations conducted both by Hargis + Associates,
Inc. and by the EPA contractor Metcalf & Eddy, Inc. In addition, groundwater
samples collected from Phase 2A wells during the second sampling round will
be analyzed for total dissolved solids, pH and common ions calcium, magnesium,
sodium, potassium, alkalinity, fluoride, chloride, sulfate, nitrate, boron,
and silica (Table 1).

Although net required under the Consent Order, common jon data are useful
in assessing the hydrogeologic conditions in the vicinity of the Montrose
site.

Off-site soil and sediment samples will be analyzed for total DDT and
total BHC. Phase 1 analytical results indicate that total DDT and total BHC
are the contaminants of concern in off-site soils and sediments. Analysis

8
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for volatile organic compounds (VOC’s) will be specified for off-site soil
samples collected from the Normandie Avenue ditch only if the results of
field screening with an organic vapor analyzer (OVA) indicate the possible
presence of VOC’s. The methods for OVA field tests are presented in
Section 6.3, Page 37. Electrical conductivity (EC), pH, percent moisture,
and total organic carbon (TOC) will be measured on selected soil and sediment
samples to aid in screening remedial technologies (Table 4).

The propesed location of each sample is clearly defined in the SAP.
The actual sample location and type of sample collected will be documented
in a field notebook.

5.2 Monitor Well Installation

Groundwater monitor well installation objectives are to obtain data on
geologic conditions, provide water level information, and collect samples to
analyze the chemical quality of the groundwater in the Bellflower aquitard
and the Gage and Lynwood aquifers. These objectives will be achieved by
conforming to standard operating procedures during monitor well design and
construction, geologic logging, groundwater level measurement, and groundwater
quality sampling. Quality assurance depends largely on field personnel
adherence to standard operating procedures.

Prior to entering the field, personnel will contact applicable agencies
and cities to ensure compliance with regulatory requirements regarding
access, drilling, and well construction. Additionally, all field personnel
will be familiar with the well construction details before well construction
begins.

Upper Bellflower aquitard monitor wells will be constructed using a
hollow stem auger drill rig. Bellflower sand, Gage and Lynwood aquifer
monitor wells will be constructed using fluid rotary drilling methods. Only
high grade bentonite type drilling muds will be used, and the mud must be

9
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approved by the on-site geologist prior to use. Drilling fluid characteris-
tics will be maintained through periodic monitoring of fluid weight, vis-
cosity, and sand content.

Generalized design details for hollow stem auger and fluid rotary
monitor wells have been summarized (Figures 3 and 4). Well screen and well
seal depth intervals for the various monitor well types are proposed in
detail in the SAP, Figures 6 through 9.

For fluid rotary well completions, mild steel conductor casing will be
pressure grouted in place with neat cement to approximately 10 feet above
the interval to be screened. Conductor casing will be installed to stabilize
the borehole during well construction and to isolate the screened interval
from the overlying units. The potential for cross-contamination is greatly
reduced by isolating the overlying units and using fresh drilling fluid to
complete the borehole below the conductor casing.

Stainless steel 316 or 316L well screen will be installed in all wells.
In fluid rotary well completions approximately 10 feet of blank stainless
steel well casing will be installed above the screen. All stainless steel
well screen and casing will be steam cleaned prior to installation. Screen
size and filter pack for all wells will be selected based on sieve analyses
of samples representative of the hydrogeologic units to be screened. Blank
PVC schedule 40 well casing will be installed from the top of the stainless
steel casing or well screen to land surface. For fluid rotary well
completions, centralizers will be placed at approximately 20-foot dintervals
along the well screen.

Filter pack will be installed in all wells from the bottom of the
boring to approximately 2 feet above the screen. For hollow stem auger well
completions, filter pack and seal materials will be placed by gravity by
adding them directly into the annulus between the well casing and the auger
stem. To minimize the possibility of the filter pack bridging between the
well casing and the hollow stem auger, the filter pack will be installed in

10
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2- to 3-foot increments as the auger is lifted out of the hole. For hollow
stem auger monitor well completions, granular bentonite will be placed above
the filter pack and hydrated with tap water. For fluid rotary well
completions, the filter pack and bentonite seal materials will be installed
with a 1- to 2-inch diameter tremie pipe. Approximately 3 feet of very fine
sand will be placed in the annulus above the granular bentonite seal in
hollow stem auger compietions and above the filter pack in fluid rotary well
completions. The very fine sand will act as a grout filter to reduce the
possibility ef grout entering the filter pack.

A well seal will be installed from the top of the grout filter to land
surface. The well seal in the hollow stem auger well completions will
consist of a sand-cement slurry. The slurry will have a minimum of seven
sacks of neat cement per cubic yard. The slurry will be mixed with 5 to
6 gallons of water per sack of neat cement. The well seal in fluid rotary
well completions will consist of a high solids bentonite grout such as NL
Baroid’s Benseal or American Colloid’s Volclay Grout. The grout will be
mixed following manufacturers’ recommendations.

Dedicated gas-activated bladder pumps made of teflon and stainless
steel will be installed in each monitor well. In upper Bellflower aquitard
monitor wells the bladder pump will be installed near the bottom of the
screen. In deeper wells the bladder pump will be set immediately above the
well screen inside the blank stainless steel well casing. Dedicated electric
submersible pumps will be installed above the bladder pumps in deeper wells,
to allow efficient purging of the well prior to sampling. Purge pump depth
will be determined based on well performance during development. Upper
Bellflower aguitard monitor wells may be equipped with a gas-driven purge
pump depending on well performance during development. The purge pump and
teflon bladder sampling pump installations and configurations are specifically
designed to enable efficient purging of groundwatér from monitor wells to
e]iminate the influence of stagnant water and to minimize groundwater
turbulence in the vicinity of the sample pump intake. This design has been

11
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implemented to address the concern that VOC’s may escape during well purging
and sampling activities.

The drilling and completion of each monitor well will be overseen by a
geologist/hydrogeologist responsible for description of lithology, selection
of screened intervals, and determination of final well depth. Drill cuttings
will be collected frequently during the drililing of all fluid rotary
boreholes. Hollow stem auger monitor well borings will be Togged by
inspecting auger cuttings and soil samples collected from drive samples and
core barrels.

Sieve analyses were conducted on undisturbed lithologic samples from
the upper Bellflower aquitard, Bellflower sand, and Gage aquifer, collected
from exploratory borings EB-1 and EB-2 during the Part 2, Phase 1 tasks. Well
screen slot sizes for Phase 1 monitor wells were selected based on these
sieve analyses. Based on the Tithology reported at the Del Amo site
exploratory boring, it is anticipated that the same well screen slot size
will be appropriate for Phase 2A monitor well installations. This will be
verified by conducting sieve analyses on cutting samples from each of the
hydrogeologic units to be screened.

Decontamination procedures for monitor well drilling will require that
downhole hollew stem auger drilling equipment be steam cleaned prior to
installation af each upper Bellflower monitor well. Downhole fluid rotary
drilling equipment will be steam cleaned prior to installation of each well
cluster. After the conductor casing is installed in each Bellflower sand
monitor well, new mud will be mixed and the interval to be screened will be
drilled. The same drilling mud will be used to drill the same lithologic
interval for the conductor casing boring of the adjacent Gage aquifer monitor
well. After the conductor casing is installed in the Gage aquifer monitor
well, new mud will be mixed again. Using new mud for each hydrogeologic
unit will aveid potential cross-contamination by drilling equipment between
monitor wells at a given well cluster.

12
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Following completion of each phase of monitor well installation, the
measuring points of each new well will be surveyed to a vertical precision
of 0.01 foot and an horizontal precision of 0.1 foot.

5.3 Sampling Techniques

Samples collected during Phase 2A will include groundwater samples
collected from existing on-site monitor wells and Phase 2A on- and off-site
monitor wells, soil samples collected from on-site and off-site borings, and
sediment samples collected from the Dominguez Channel (Table 2). Specific
procedures for collecting groundwater, soil, and sediment samples are outlined
below.

5.3.1 Groundwater Sample Collection

Groundwater samples will be collected from existing and newly constructed
monitor wells. Prior to sample collection, the wells will be pumped until
approximately three casing volumes of water are removed. The electrical
conductance {EC), pH, and temperature of the well discharge will be measured
to ensure that these parameters have stabilized prior to sample collection.

EPA split, duplicate and Taboratory check samples will be collected and
field blank samples prepared during each sampling round (Table 3). Trip
blanks will be shipped with water samples for VOC analysis. Trip blanks
will consist of water samples containing Laboratory Type II Reagent Grade
Water, which will be prepared in the laboratory prior to sample collection,
shipped with the empty sample containers, labeled, and returned to the
laboratory for analysis. Field blank water samples will also consist of
Laboratory Type II Reagent Grade Water but will be prepared in the field at
predetermined sample locations. Duplicate water samples and laboratory
check samples will consist of additional groundwater samples collected from
predetermined sample locations. These locations were selected to provide a

13
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representative population of samples from the new monitor well installations.
Brown and Caldwell Laboratory, Pasadena, California, will be the primary
analytical laboratory for sample analysis. Analytical Technologies, Inc.,
San Diego, California will be used for analysis of laboratory check samples.
A11 groundwater sampling equipment including purge pumps, sample pumps and
sample containers are dedicated for each monitor well. Because no
decontamination procedures between sample locations are required, rinsate
samples from groundwater sampling equipment are not necessary.

The following procedures will be used to obtain groundwater samples.
A. BEFORE ENTERING THE FIELD, HARGIS + ASSOCIATES, INC. PERSONNEL WILL:

Review project objectives, sampling Tlocations, schedule, and
required analyses.

Review sampling procedures, preservation methods, packing and
shipping procedures.

Notify the EPA and its contractors at least 20 days before sampling
to allow mobilization for collecting sample splits.

Review health and safety procedures.
Review appropriate permits and site access procedures.
B. IN THE FIELD, HARGIS + ASSOCIATES, INC. PERSONNEL WILL:
Review the locations for duplicate and Tlaboratory check sample
collection and field blank sample preparation, prior to commencing

field work each day.

Record daily weather conditions and site characteristics.

14
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Measure depth to water in each well with steel tape, electric
sounder or both.

Record OVA measurements at each wellhead, in the well vault, and
in the field personnel’s breathing zone.

Calculate the casing water volume for well evacuation purposes.

Pump each well until approximately three casing volumes of water
have been evacuated, or until the EC, pH and temperature have
stabilized.

Record the following information in the field notebook:

- static water Tlevel

- time that pumping begins

- time of sample collection

- pump discharge rate using volumetric calculation

- field parameters, including EC, pH, and temperature

- time that pumping or bailing stops

- OVA measurements of field personnel’s breathing space during
well purging or sampling.

Rinse nonpreserved sample containers with discharge water to
ensure that any possible contaminants in the sample bottle are
removed. Pretreated sample containers, such as those for pes-
ticides, shall not be rinsed with sampie water. Bottle preparation
is discussed in Section 5.4.1, Page 24.

Collect water samplies for pesticide analysis in two 1-liter amber
glass bottles with teflon-lined screw cap lids. Collect water
samples for common ijon analysis in 1l-Titer polyethylene bottles.
Collect water samples for nitrate analysis in 100-milliliter (ml)
polyethylene bottles pretreated with sulfuric acid.
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Reduce the bladder pump discharge to a gentle flow prior to
collecting water samples for VOC analyses.

Collect water samples for VOC analysis in two 40-ml glass vials
with teflon-Tined caps. To avoid aeration, the glass vial will be
held at an angle so that the stream of water flows down the side.
The vial will be filled until it overflows to eliminate any air
bubbles, then the teflon-lined cap will be replaced. Two vials
will be collected for each sample. When sampling for VOC’s, the
40-m1 sample vials will have zero head space after being filled and
capped. The vial will be turned upside down and tapped to check
for air bubbles. If there are any bubbles, the vial will be
emptied, refilled, and recapped, then checked for air bubbles
-again. This procedure will be repeated until an acceptable sample
is collected. An acceptable sample is one with no observable air
bubbles.

Include trip blank water samples for VOC analysis with each shipping
container containing field VOC water samples. Label the Tlaboratory-
prepared trip blank water samples in the field and submit them to
the laboratory as blind samples.

Prepare field blank water samples for pesticide and VOC analyses
at the predetermined monitor well locations and submit them to the
laboratory as blind samples. Ship field blanks with samples each
day groundwater samples are collected.

ColTect one duplicate and one laboratory check sampie for every 10
samples collected, or a minimum of one duplicate sample per sampling

day. These groundwater samples will be analyzed for the Target
Chemicals.
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Label each sample container with project number, well number, pre-
determined sample number, collector’s name and company, and the
analyses to be performed (Appendix A).

Record all pertinent data concerning each sample in the field
notebook.

Prepare Tletters of transmittal, chain-of-custody documentation,
and laboratory schedules for analyses to be performed at the end

of each sampling event (Section 7).

Package the sample according to the procedures outlined in
Section 5.4, Page 24.

Place samples on ice as outlined in Section 5.4, Page 24 and
transport to the laboratory within 24 hours of collection.

5.3.2 Soil Sample Collection

Soil samples will be collected using split-tube samplers, continuous
core samplers, or small hand-driven samplers, all fitted with new brass
sampling tubes. Soil borings will be advanced using a hollow stem auger rig
or a hand auger.

The following procedure will be used to collect soil samples:

A. BEFORE ENTERING THE FIELD, HARGIS + ASSOCIATES, INC. PERSONNEL WILL:
Review project objectives and identify sites to be drilled; review

sampling locations and schedule, sampling equipment and supplies,
and required analyses.
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Notify EPA and its contractors at least 20 days before sampling to
allow mobilization for collecting sample splits.

Review health and safety procedures with all personnel.
Review appropriate permits and site access procedures.
B. IN THE FIELD, HARGIS + ASSOCIATES, INC. PERSONNEL WILL:

Review duplicate soil sample locations prior to commencing field
work each day.

Cover ground surface around the immediate borehole site with
plastic sheeting to prevent mixing of surface and subsurface soil.

Decontaminate 6-inch brass tubes and soil sampler prior to sampling.
Place 6-inch brass sample tubes into the sampler body. Label top
and bottom of tubes. Attach sampler to the hammer or drill rig
and drive or core the sampler into the soil ahead of the boring.

Carefully remove the sample tubes after the sampler is retrieved.
When possible the middle tube will be used for analyses. The
other tubes will be used for splits, duplicates, or sample analysis
if sample recovery from the middlie tube is insufficient. When
sampling at 1-foot intervals with a 5-foot core sampler, every
other tube will be submitted for analysis.

Cover sample tube ends with teflon Tliners and plastic end caps
immediately upon retrieval. The end caps will be secured with

electrical tape.

Record OVA measurements from soil obtained from each drive sampler
collected from the Normandie Avenue ditch (Section 6.3, Page 37).
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Label each sample with project number, hole number, depth interval,
predetermined sample number, date and time of sampling, collector’s
name and company, and the analyses to be performed (Appendix A).
Note the end of the sample to be analyzed on each sample tube.
Place each sample in a plastic bag and immediately store in an ice
chest.

Per EPA request, analyze adjacent sampling tubes as theoretical
duplicate samples for one out of every 10 soil samples
(Section 11.2.1, Page 48).

Label, package, and store duplicate samples following the same
procedures used for the primary samples. The identity of duplicate
samples will not be known to the laboratory.

Describe soil encountered in the field notebook, including color,
texture, mineral composition, moisture content, grain size, shape,
sorting, and degree of induration.

Enter the following information into a field notebook each time a

soil sample is collected:

- date of sample collection

- hole Tocation and number

- depth interval

- description of the soil

- time of sample collection

- OVA readings

- any other pertinent information, including any difficulties
in sampling or unusual drilling characteristics.

Implement the following decontamination procedures for nondedicated
samplers used to collect sampies for laboratory analyses:

- clean with nonphosphate detergent wash

- rinse with tap water
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- rinse with reagent grade methanol or hexane
- rinse twice with distilled water.

Collect sampling equipment rinsate samples at a rate of one per
day during sampling decontamination. The rinsate will consist of
Laboratory Type II Reagent Grade Water collected in a rinsate
sample container directly from the sampling equipment. Rinsate
samples collected during on-site soil sampling will be analyzed
for Target Chemicals. Rinsate samples collected from off-site
soil sampling will be analyzed for nonvolatile Target Chemicals.
One 1-Titer amber glass bottle and one 40-ml glass vial, each with
teflon-lined screw caps, will be submitted. Sample 1labeling,
packaging and handling procedures are described in Section 5.3.1,
Page 17. Wash water will be stored at the Montrose site until
results of soil analysis are available. The wash water will be
disposed of in an appropriate manner depending on analytical
results. Disposal is discussed further in Section 5.6, Page 29.

Complete chain-of-custody forms, laboratory analysis schedules,
and appropriate transmittal letters, as outlined in Section 7,
Page 39.

Package samples according to the procedures outlined in Section 5.4,

Page 24, and deliver to the 1laboratory within 24 hours of
collection.

5.3.3 Sediment Sample Collection

Sample collection procedures will vary depending on the sediment sampling
method used. Alternate sediment sampling methods are discussed in the SAP,
Page 44. If samples for laboratory analysis are collected with the Vibra
Corer™ device, brass or stainless steel inner tubes will line the drill
stem. If necessary, the tubing will be secured with a pipe vise and sectioned
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into discrete samples no more than 6 inches in length using a pipe cutter.

The top and bottom of each discrete sample will be noted before sectioning

the tube. Before the tubes are cut, the open tube ends will be sealed with

teflon Tiners and plastic end caps. End caps will be secured with electrical

tape. EPA split and duplicate samples will consist of the core samples
collected immediately above or below the primary core sample.

If the thin-wall suction sampler is used, discrete sediment samples not
exceeding 6 inches in length will be extruded with the plunger. Sediment
will be extruded directly into 1/2-1iter wide mouth glass jars equipped with
teflon-lined threaded caps. EPA split or duplicate samples will consist of
the core samples immediately above or below the primary core sample.

If the hand augering technique is used, sediment will be transferred
with a decontaminated utensil from the auger to a 1/2-liter wide mouth glass
jar. When sediment thickness is great enough to require sample collection at
discrete depth intervals, a length of decontaminated 3- to 4-inch I.D. thin-
wall temporary conductor casing consisting of PVC, sheet metal or suitable
alternate will be pushed into the sediments to stabilize the sediment deposit
and borehole. The hand auger will be inserted inside the casing and advanced
at 6-inch intervals to collect the discrete samples. EPA split and duplicate
samples will be collected by alternately transferring sediment from the
auger into two sample containers.

A background sediment sample location has been selected at the upstream
end of the clay-lined portion of Dominguez Channel. The background sediment
sample location is described in the SAP, Page 42. Background sediment samples
will be collected at 2-foot intervals to the bottom of the sediment deposit.

Because of the potential complexity of obtaining sediment samples at
depth, it is possible that only two or three samples per day may be collected.
Duplicate sediment samples will not be collected on a one per day minimum
basis because the daily production of samples may be very low and because
duplicate sediment samples are not true duplicates and are therefore of
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limited use. Duplicate samples will be submitted to the 1ab at an overall
rate of 10 percent of the total number of sediment samples collected, by
selecting one of every 10 consecutive samples for duplicate analysis.

Decontamination procedures for sampling devices that will be reused
will follow the protocol described in Section 5.3.2, Page 19. Each sample
will be sent to the laboratory within 24 hours after sample collection.

The following procedures will be used to obtain sediment samples:

A. BEFORE ENTERING THE FIELD, HARGIS + ASSOCIATES, INC. PERSONNEL WILL:

Review project objectives; review sampling locations and schedule,
sampling equipment and supplies, and required analyses.

Notify EPA and its contractors for purposes of collecting sample
splits.

Review health and safety procedures with all personnel.
Review appropriate permits and site access procedures.
B. IN THE FIELD, HARGIS + ASSOCIATES, INC. PERSONNEL WILL:

Review duplicate sediment sample locations prior to commencing field
work each day.

Collect each sediment sample according to one of the three alternate
sediment sampling methods discussed in this QAPP.

Label each sample with project number, hole number, depth interval,
predetermined sample number, date and time of sampling, collector’s
name and company, and the analyses to be performed (Appendix A).
Note the end of the sample to be analyzed on each sample tube.
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Place each sample in a plastic bag and immediately store in an ice
chest.

Label, package, and store duplicate samples following the same
procedures used for the primary samples. The identity of duplicate
samples will not be known to the laboratory.

Describe in the field book sediment encountered, including color,
texture, mineral composition, grain size, shape, sorting, and
degree of induration.

Enter the following information into a field notebook each time a

sediment sample is collected:

- date of sample collection

- sample location and number

- depth interval

- description of the sediment

- time of sample collection

- any other pertinent information, including any difficulties
in sampling or unusual drilling characteristics.

Decontaminate nondedicated sediment samplers used to collect
samples for chemical analyses following the protocol described in
Section 5.3.2, Page 19.

Complete chain-of-custody forms, laboratory analysis schedules,
and appropriate transmittal Tletters as outlined in Section 7,

Page 39.

Package samples according to the procedures outlined in Section 5.4,
Page 24 and deliver to the laboratory within 24 hours of collection.

23

BOE-C6-0183793



HARGIS + ASSOCIATES, INC.

5.4 Sample Handling, Packaging, and Shipping

This section specifies the sample handling, packaging, and shipping
procedures that will be followed by the investigative team. Types and sizes
of containers to be used, container preparation, recommended volume of
sample to be collected, sample preservation, and maximum Taboratory holding
time for groundwater samples under EPA guidelines have been summarized
(Table 4). Letters of transmittal, chain-of-custody records, and Taboratory
schedules will be completed, packed in a waterproof bag, and included with
the samples. Samples must be packed in plastic air bubble packing material
to avoid breakage or contamination. A1l samples will be stored on ice
immediately after sample collection and identification.

Samples will be transported to the laboratory by courier, by a laboratory
representative, or by Hargis + Associates, Inc. personnel. In the event
that a courier is used, custody tape will be placed on all samples and on
the shipping containers. Hargis + Associates, Inc. will arrange in advance
for Saturday delivery to allow for receipt of samples by the Taboratory
within 24 hours after sample collection. A sufficient quantity of ice will
be placed in the shipping container to maintain a temperature of 4°C until
the container is received by the laboratory.

5.4.1 Groundwater Samples

Water samples for analysis of VOC’s will be collected from each monitor
well in two 40-ml glass vials equipped with teflon-backed silicon septum
screw caps. Correctly prepared bottles and septa are washed with detergent,
rinsed with distilled water, and dried for one hour at 105°C. The 40-ml
glass vials will be rinsed with sample water before the sample is collected.

Each VOA vial will be completely filled with water. Zero head space in
each vial will be ensured by inverting the vial and gently tapping on the
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cap. If air bubbles appear the vial will be discarded and the process
repeated until zero head space is confirmed.

Groundwater samples collected for analysis of total DDT and total BHC
will be collected in two 1-liter amber-colored glass bottles sealed with
teflon-lined caps. Bottles will be filled directly and will not be rinsed
with sample water. New bottles and liners prepared in the laboratory will be
rinsed with methylene chloride and dried by vacuum or other safe means until
no solvent remains.

Water samples for common ion analyses will be collected in clean 1-Titer
polyethylene bottles. Water samples for nitrate analysis will be collected
in 100-ml polyethylene bottles pretreated with sulfuric acid. Containers for
all analyses will be cleaned and prepared in the laboratory as specified in
the EPA-approved method for each type of analysis. A1l water samples will
be taped, Tabeled, and stored at 4°C by placing on blue ice or double-bagged
ice in plastic ice chests until delivered to the laboratory. Once the
samples are logged in at the laboratory, the samples are stored at 4°C in a
refrigerated locker. '

Primary, duplicate, EPA split and laboratory check samples will be col-
lected concurrently for VOC and pesticide analyses. The water samples will
be collected by alternately filling a series of sample containers at the
wellhead from the bladder pump discharge.

Provisions for split samples from the monitor wells will be made.
Split samples will be provided to the EPA in the field. EPA and its contrac-
tors will be notified at least 20 days prior to commencement of field sampling
to allow mobilization of their sampling team and selection of a laboratory.
Coordination with EPA and its contractors will be maintained throughout the
groundwater sampling process.
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5.4.2 Soil Samples

Soil sampies will be collected in brass sampling tubes which will Tine
all the soil sampling devices to be used in this study. Immediately after
sample collection, the tubes will be capped, labeled, and packed for
shipping. A1l sampling tubes will be wrapped individually in plastic bags
and placed in an ice chest. Whenever possible the middle tube will be used
for analyses unless sample recovery 1is insufficient. Procedures for
collecting samples and capping and Tlabeling tubes are described in
Section 5.3.2, Page 17.

Split soil samples will be provided to the EPA in the field. Split and
duplicate samples will be handled, preserved, and stored in a manner identical
to the primary sample. Coordination with EPA and its contractors will be
maintained throughout the sampling process.

5.4.3 Sediment Samples

Sediment samples will either be transferred into two 1/2-liter wide mouth
glass jars with teflon-lined threaded caps or sealed in the inner tubes that
line the drill stem of the Vibra Corer™ device. The inner tubes will be
made either of stainless steel or of brass and will be decontaminated prior
to use. Decontamination procedures are outlined in Section 5.3.2, Page 19.
Sediment samples will represent no more than a 6-inch vertical interval of
the sediment deposit. A1l sample containers will be individually wrapped
and stored on ice in an ice chest.

5.4.4 Methods for Particle Size Analysis

Particle size sieve analyses will be conducted on two sample matrices;
soil and water. The purpose of the sediment particle size analysis is to
evaluate the grain size distribution of Dominguez Channel sediments. A
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representative Dominguez Channel sediment sample will be collected for
particle size analysis as discussed in the SAP, Page 40. No chemical analyses
will be conducted on sediment collected for particle size analyses. The
purpose of the soil particle size analyses is to evaluate the relationship
between particle size and DDT concentration in soil from the Normandie
Avenue ditch. Two soil samples from boring T52 will be sieved and the
retained soil analyzed for Target Chemical pesticides by EPA Method 8080.
Sieve work for both sample materials will follow the standard method for
particle size analysis of soil and sediment as outlined by the American
Society for Testing and Materials (ASTM, 1986).

The contents of the brass liner will be emptied onto a decontaminated
metal tray and baked in a portable oven at approximately 38°C until all
residual moisture has been removed. The soil will be transferred to a
stainless steel bowl and ground with a pestle to break up the soil aggregate
into separate grains. Approximately 150 grams of soil per sample will be
selected by quartering the total soil volume. The dry sample will be weighed
to the nearest 0.1 gram with a triple beam balance.

The expected sand size will range from medium- to very fine-grained
based on the particle-size distribution observed in soil samples collected
from soil boring T52. Square mesh woven-wire No. 10, No. 40, and No. 200
cloth sieves will be used to determine the range of particle sizes. The
soil retained on each sieve mesh and the pan will be weighed to the nearest
0.1 gram with a triple beam balance.

After the retained fractions have been weighed, the individual particle-
size fraction retained on each sieve will be rinsed with distilled water to
remove silt and fine sediment which may be attached to the sand grains. The
rinse water from all size fractions of a sample will be composited in a 1-
liter amber glass jar. The rinse water sample will be filtered in the lab
through a 0.45-micron filter and analyzed by EPA Method 608 to evaluate any
removal of DDT due to rinsing. Each washed particle-size fraction will be
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transferred to a separate 8-ounce glass jar with a teflon-lined screw cap
1id and analyzed by EPA Method 8080.

Equipment used for particle size analysis will be decontaminated prior
to and between sieve analyses. The soil tray, bowl, pestle, transfer funnel,
and sieves will be decontaminated following the procedures described in
Section 5.3.2, Page 19. An equipment rinsate sample will be collected from
the sieve equipment after decontamination procedures have been completed. The
equipment rinsate sample will be collected after the first soil sample is
sieved but prior to sieving the second soil sample. The equipment rinsate
sample will be collected in one or more 1-liter amber glass jars and analyzed
by EPA Method 608.

Commonly, residual sand grains become trapped between the sieve mesh
after the particle size fraction has been transferred out of the sieve. 1In
order to avoid cross-contamination between sieve samples, the sieves will be
baked in a portable oven at low temperature. The heat will expand the sieve
material and allow residual particles to be gently removed by brushing.

The sieve analyses will be conducted in the field the day following
sample collection. Therefore, the sieved samples cannot be submitted to the
laboratory within 24 hours of sample collection. To ensure that holding
times for soil and water are not exceeded, Brown and Caldwell Analytical
Laboratories will be notified on the day following sample collection that
six to eight additional samples with a reduced extraction holding time will
be submitted by Hargis + Associates, Inc. personnel.

5.5 Sampling Safety and Decontamination Considerations

An OVA will be utilized during drilling and sampling activities for
detection of volatile organic emissions from the borehole or monitor well
being drilled. If VOC’s are detected, appropriate safety actions will be
taken in accordance with the specifications of the health and safety plan
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(HSP) (Clayton Environmental Consultants, Inc., 1988). Additional site
safety requirements including decontamination of personnel and protective
equipment are covered in the HSP. Procedures for disposal of decontamination
fluids and drilling cuttings are discussed below.

5.6 Disposal of Investigation-Derived Material

Potentially hazardous materials generated from the remedial investigation
can be categorized into four general groups: water, drilling fluids, auger
cuttings, and solid waste. Water will be generated during monitor well
development and purging as well as during decontamination activities.
Bentonite drilling fluids will be generated from exploratory boring and
monitor well construction activities. Auger cuttings will be generated from
soil sampling and monitor well construction activity. Solid waste comprises
used health and safety equipment such as Tyvek suits, protective gloves, and
plastic sheets. Disposal options for the various waste groups are discussed
in the following sections. The EPA will be notified of Montrose’s final
disposal plan prior to actual disposal. A volumetric estimate of the
disposable materials to be generated during the remedial investigation and a
summary of the temporary storage and final disposal options has been prepared
(Table 5).

5.6.1 Mater

Montrose 1is currently investigating the procedures and requirements
necessary for disposal of waste water. Three waste water disposal options
are under consideration: 1) transportation to an off-site water treatment
facility; 2) on-site treatment and subsequent discharge to the storm sewer;
and 3) on-site evaporation. On-site treatment or evaporation may require
approval frem the South Coast Air Quality Management District (SCAQMD).
Discharge of treated waste water to the storm sewer would require a National
Pollutant Discharge Elimination System (NPDES) permit from the Los Angeles

29

BOE-C6-0183799



HARGIS + ASSOCIATES, INC.

Regional Water Quality Control Board (LARWQCB). Ongoing discussions and
correspondence with waste disposal firms, water treatment plant operators,
and the EPA during the drafting and reviewing of this plan will determine
final water disposal options.

5.6.2 Drilling Fluid and Cuttings

If practical, drilling mud will be segregated into drilling fluid and
drill cuttings and disposed of separately. Drilling fluid will be transferred
by vacuum truck from the well site to large capacity Baker Tanks for temporary
on-site storage. Cuttings will be contained in 55-gallon drums or roll-off
bins for temporary on-site storage. When a Baker Tank or roll-off bin has
been filled to capacity, representative samples will be collected and sent
to the laboratory for composite analyses. Analyses will include pesticides,
VOC’s, metals, pH and electrical conductivity.

If the analytical results indicate that chemical concentrations are
below Soluble Threshold Limit Concentrations (STLC) listed by the State of
California (1985), the drilling fluid or cuttings will be disposed of as
nonhazardous waste at a Class II landfill such as the Los Angeles County o
Sanitation District’s (LACSD) Puente Hills facility or the Liquid Waste b=
Management, Inc. facility near McKittrick, California. If the drilling
fluid is determined to be hazardougw}fWW111 e1ther be disposed of at a Class
I Tandfill such as the Chemical Waste Management, Inc. facility near
Kettleman City, California, or it will be stored on-site until on-site
remedial methods are determined. If the drilling fluid is determined to be
hazardous, on-site solidification of the drilling fluid will be considered
in order to reduce the cost of the waste disposal. If the drill cuttings
are determined to be hazardous, they will either be disposed of at a Class I
landfill such as the Casmalia Resources facility near Santa Maria, California,
or they will be stored on-site until on-site remedial methods are determined.
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To obtain a representative sample from a Baker tank, a three-dimensional
sampling strategy will be used. The sampling strategy will consist of
dividing the top surface of the tank contents into a hypothetical grid. The
depth of the tank will be divided into hypothetical layers. The thickness
of each layer will be equal to or larger than the length of the sampling
device. Four samples will be collected at random grid points. Logistical
considerations will determine the selection of the actual sampling device to
be used. Possible sampling devices include Coliwasa tubes, PVC bailers, or
weighted bottles. Each sample will be identified by tank number and grid
point coordinates. If the drilling mud waste stream is contained in more
than one tank, samples will be composited in the laboratory and a total of
four analyses will be performed. The discrete samples will be retained in
the Tlaboratory in case analytical results indicate the need for discrete
analyses or recompositing of samples. A similar methodology will be used to
obtain representative samples of drill cuttings stored in roll-off bins.

5.6.3 Auger Cuttings

Auger cuttings from off-site and on-site soil and monitor well borings
will be collected in 55-gallon drums and roll-off bins. Auger cuttings will
be initially segregated by borehole and depth interval in order to minimize
the volume of potentially hazardous materials requiring disposal. Disposal
of soil boring cuttings will be based on analytical results from soil samples
collected for the remedial investigation. Disposal of augered monitor well
cuttings will be based on laboratory analysis of a composite sample. Auger
cuttings determined to be nonhazardous will be disposed of at a Class II
Tandfill. If determined to be hazardous, auger cuttings will be disposed of
at a Class I Tlandfill or will be stored on-site until appropriate soil
remediation methods are determined.
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5.6.4 Solid Haste

Tyvek suits, gloves, Visqueen sheets and other disposable field equipment
used in the exclusion zone will be contained in 55-gallon drums or roll-off
bins and disposed of at a Class I landfill.

5.7 Borehole Abandonment

Borehole abandonment procedures will vary depending upon the total
depth of the borehole to be abandoned. Auger borings completed above the
water table will be backfilled with a neat cement or a sand-cement slurry.
Boreholes completed below the water table will be abandoned with neat cement
or a sand-cement slurry to be tremied from the bottom of the boring to land
surface. The neat cement or sand-cement slurry will be mixed using 5 to
6 gallons of water per sack of cement. A minimum of seven sacks of cement
per cubic yard will be used for sand-cement slurry mixtures.
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6.0 FIELD MEASUREMENTS

This section describes the routine procedures to be followed by personnel
performing field measurements. Field measurements include, but are not
Timited to, borehole 1logging, water Tlevel measurements, electrical
conductivity, temperature, pH, well discharge measurements, and OVA soil
sample screening. Field measurements will be recorded on the appropriate
forms (Appendix B).

6.1 Borehole Legging

During the drilling of exploratory borings, monitor wells and soil
borings, a complete log of the conditions encountered during drilling will
be maintained. This includes 1lithologic and hydrogeologic descriptions
along with notations on drilling particulars. A1l Togging will be supervised
by a qualified geologist/hydrogeologist.

An accurate lithologic log will be recorded by following these guide-
lines:

For 60-foot deep soil borings, split tube drive samples will be
collected at 5-foot intervals between approximately 20 and 60 feet
below land surface (bls) for lithologic control.

Soil samples for Tithologic descriptions will be collected at the
direction of the field geologist. For hollow stem auger monitor
wells, the borings will be logged by inspecting auger cuttings,
and soil samples will be obtained from drive samples and core
barrel.

Moisture content of all auger samples will be noted as well as the
depth at which groundwater is first encountered if apparent.
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Drive sample blow counts will be recorded.

Fluid rotary cuttings will be collected frequently by placing a
fine mesh screen at the borehole fluid discharge point.

Drilling speed and rig behavior will be noted to help verify the
nature of the material encountered.

Driiling fluid properties will be monitored and controlled.

The description of the drill cuttings will include, when distin-
guishable in the field, the following:

color of cuttings

grain size, shape and sorting

moisture content

mineral composition

descriptive comments, such as degree of cementation, staining

The on-site geologist/hydrogeologist will be responsible for
recording all the above information on a lithologic log sheet in
the field notebook (Appendix B).

6.2 Water Leval Heasurements

Water levels will be measured with an electric sounder or steel tape.
The electric sounder used for water level measurements will have marks on
the sounder line at regular intervals such as 1, 5, 10, or 25 feet. Electric
sounders will be calibrated periodically to maintain accuracy as described
in Section 8.0, Page 44.

Steel tapes will be checked for kinks and will have the first 1 to
10 feet chalked before each measurement. '
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The following procedures will be used for measuring water levels:

BEFORE ENTERING THE FIELD, HARGIS + ASSOCIATES, INC. PERSONNEL WILL:

Identify the wells to be measured.

Identify established measuring point for each well.

IN THE FIELD, HARGIS + ASSOCIATES, INC. PERSONNEL WILL:

Sound each well twice for depth to water to the nearest 0.01 foot.

When using a steel tape the variation must be no more than 0.05 feet

between the two measurements. When using an electric sounder the

variation must be no more than 0.1 feet between the

two

measurements. When using a steel tape, lower slowly to minimize

contact with casing.

Identify the measuring point at the wellhead. The same measuring

point must be used for subsequent measurements.

Record information in the field notebook.

Decontaminate equipment with a nonphosphate detergent wash and a

tap water rinse before proceeding to next well.

6.3 Electrical Conductivity, pH, Temperature and Organic Vapor Measurements

An electrical conductivity (EC) meter, a pH meter, and a field ther-

mometer will be used for measuring the field parameters EC, pH, and tempera-
ture in water samples.

Prior to each use, the probes on the EC meter and the pH meter will be
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in known pH buffer solutions. Adjustment for temperature differences between
the buffer solution and the sample will be made. A1l manufacturer’s
instructions for use of the instruments will be followed.

A representative water sample will be placed in a glass transfer bottle,
or measurements will be made directly at the well discharge point. Measure-
ments will be made as follows:

Rinse the transfer bottle with sample water prior to filling.

Submerge the probe in the transfer bottle immediately and take
measurements accordingly.

Record field measurements in a field notebook along with the
sample I.D., sample location, the time and date of measurement.

Do not use the water in the transfer bottle for laboratory analysis.

If recalibration indicates problems with instrument probes, change
probes and repeat the procedures for recalibration.

During all drilling operations, an; OVA;/W111 be routinely used for |
detection of ¥OC emissions. During soil §amp15ng operations, an OVA will be
utilized to monitor field personnel’s breathing zone for safety purposes and
to detect VOC’s in Normandie Avenue ditch soil samples.

The field VOC screening procedure will be conducted to determine whether i
Normandie Avenue ditch soil samples will be analyzed for VOC’s by EPA Method B
8240. Results of the field test will be used for screening purposes only
and are not intended to quantify VOC concentrations in the soil. Soil
samples will be submitted to the laboratory for EPA Method 8240 analysis if
the results of the head space screening procedure indicate the presence of
VOC’s at concentrations greater than 5 ppm above background. The Foxboro |
OVA Model 128 has a minimum detectable 1imit for methane of 0.2 ppm and an
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accuracy of 120 percent. Only calibrated instruments will be used for
screening soil samples. A backup OVA will be available during the soil |
screening activity. Background organic vapor levels in the ambient air will |
be measured and recorded in the field notebook. The screening procedure |
will be performed on the most sensitive scale on the OVA.

The entire contents of a soil sampling tube will be removed from the tube
and immediately placed in a 1-gallon ziplock bag. The soil will be crumbled
into small pieces and allowed to stand in the bag for approximately 15
minutes. After 15 minutes, the ziplock bag will be pierced with the OVA
probe and a reading will be recorded in the field notebook. If OVA readings
for methane in soil collected from Normandie Avenue ditch are greater.than 5
ppm above background, an EPA Method 8240 analysis will also be specified for
the associated sample being submitted to the Taboratory. For health and
safety purposes, VOC readings in the exclusion zone air space and in
background areas will be recorded. If VOC’'s are detected, appropriate
safety actions will be taken in accordance with the*HSP. Exposure limits for
selected contaminants have been summarized (Table 6).

6.4 Well Discharge Measurements

During pumping for groundwater sampling, measurements will be made to
determine the flow rate of the water discharging from the well as follows:

Use 5- to b55-gallon container and a stopwatch to measure well
discharge.

Direct well discharge into the container, and start the stopwatch
simultaneously.

Turn the stopwatch off when the container is full.
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Calculate the rate of discharge by dividing the container volume
in gallons by the time required to fill the container in minutes.

" Record the time of measurement and the calculated rate of flow in
galions per minute (gpm).

Data forms for this field measurement activity have been included
(Appendix B).

6.5 Sediment Thickness Survey

The width and thickness of sediment deposits in Dominguez Channel will
be estimated by collecting sediment thickness information from 3-point
transects across the channel. The location and number of transects are
presented in the SAP, Figure 11.

Sediment thickness will be measured directly from cores obtained from
either of the two coring methods described in the SAP, Page 39. If sediment
thickness cannot be directly measured from core samples, the depth to the
channel liner will be determined by hand augering through the sediment to
the clay Tiner. The depth from the water surface to the top of the sediment
and the depth from the water surface to the channel liner will be measured
and recorded.

It has been determined through test sampling that the clay liner is
very dense and cohesive and is much more resistant to penetration than the
overlying sediment. Variations in penetration resistance will be noted and
the penetrated material will be visually inspected to ensure that the
integrity of the channel Tining is maintained during the sediment thickness
survey and sediment sampling.
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7.0 SAMPLE CONTROL/CHAIN-OF-CUSTODY

This section describes standard operating procedures for sample iden-
tification and chain-of-custody. The purpose of these procedures is to
ensure maintenance of accurate documentation during sample collection,
transportation, and storage prior to analysis.

7.1 Standard Operating Procedures

Sample identification documents must be carefully prepared so that
identification and chain-of-custody can be maintained and sample disposition
can be controlled. The sample identification documents that will be used as
part of the Phase 2A investigation are prepared sample labels, chain-of-
custody record/analytical services requests, sample transmittal letters, and
field notebooks (Appendix A).

Preprinted and prenumbered adhesive sample labels must be secured to
the sample containers by the sampler. Sample documentation forms and labels
will be filled out in ink. Where necessary, the label will be protected
from water and solvents with clear tape.

Sample decumentation forms will include the following information:

- sample number

- project number

- sample site name

- sampling date

- sampling personnel

- shipping method and date

- sample description

- sample matrix and estimated concentration range
- sample volume and number of containers

- sample destination
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- preservatives used
- analyses required
- special handling procedures

7.2 Chain-of-Custody

Official custody of samples must be maintained and documented from the
time of sample collection up to the validation of analytical results. To
document sample possession, chain-of-custody procedures are followed as
outlined in the sections below.

7.2.1 Field Custody Procedures

To the extent possible, the quantity and types of samples and sample
Tocations are determined before initiating actual field work. As few people
as possible should handie samples.

The field sampler is personally responsible for the care and custody of
the samples collected until they are transferred or dispatched properly.
The QA Project Manager determines whether proper custody procedures were
followed during the field work and decides whether additional samples are
required.

7.2.2 Transfer of Custody and Shipment

During shipment, samples are accompanied by a Chain-of-Custody Record
(Appendix A). When transferring samples, the individuals relinquishing and
receiving the samples will sign, date, and note the time and condition of
the samples on the record. This record documents sample custody transfer.

40

BOE-C6-0183810



=5 HARGIS + ASSOCIATES, INC.

Samples will be packaged properly for shipment and dispatched to the ap-
propriate laboratory for analysis, with a separate Chain-of-Custody Record
accompanying each shipment. Shipping containers will be sealed for shipment
to the laboratory. The method of shipment, courier name(s), and other
pertinent information are entered in the "Remarks" section of the Chain-
of-Custody Record. Once received at the laboratory, laboratory custody
procedures will apply.

7.2.3 Laboratory Custody Procedures

A designated sample custodian accepts custody of the shipped samples
and verifies that the information on the Sample Identification Label matches
that on the Chain-of-Custody Records. Additional Tlaboratory custody
procedures are described in the Laboratory Quality Assurance/Quality Control
Plans (Appendix C).

7.3 Field Notebook

A record of sample identification numbers will be maintained in the
field notebook. Additionally, the field notebook will include a record of
significant events, observations, and measurements during field investiga-
tion, as well as a record of personnel present, site conditions, drilling
procedures, sampling procedures, and calibration records. Field measure-
ments recorded on standardized forms will also be maintained in the project
notebook.

Field notebooks will be signed and dated by the field personnel and
kept as a permanent record. The information contained in these notebooks is
intended to provide sufficient data and observations to enable participants
to reconstruct events that occurred during the project and to refresh the
memory of the field personnel if called upon to give testimony during legal
proceedings. Corrections of erroneous entries will be made by crossing a
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line through the error and entering the correct information. Corrections
will be initialed and dated by the person making the entry.
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8.0 EQUIPMENT CALIBRATION, OPERATION, AND MAINTENANCE

Field equipment used to perform various measurements during Phase 2A
will include an electric sounder, a steel water level tape, an EC meter for
measuring the electrical conductivity of water samples, a pH meter for
measuring the pH of water samples, a field thermometer, and an OVA.

Proper maintenance, calibration, and operation of each instrument will
be the responsibility of the field personnel and the Tead equipment technician
assigned to the project. A1l instruments and equipment used during the
studies will be maintained, calibrated, and operated according to the manufac-
turer’s guidelines and recommendations. At a minimum, all instruments will
be inspected and calibrated upon receipt from a vendor or from another
office. When in the field, a copy of the manufacturer’s operation and
calibration recommendations will accompany the instruments. The following
guidelines will apply to equipment calibration:

A11 equipment will be calibrated prior to field use. This includes
instruments used to measure water quality parameters, water levels,
and well discharge as well as air monitoring devices.

The probes on the EC meter and pH meter will be thoroughly rinsed
with distilled water prior to each use. Also prior to each use, the
pH meter will be calibrated in known pH buffer solutions. The
water sample with which EC and pH are determined will not be used
to fill sample containers. Manufacturer’s instructions for use of
each instrument will be followed.

For safety purposes and for soil sample screening, an OVA will be
routinely used during all drilling operations for detection of VOC
emissions. When the OVA is turned off and disassembled for
transport to a new work area, the new work area will be considered
a measurement station. The OVA calibration will be checked at each
measuring station by using a 95 ppm methane gas in air mixture.
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The OVA will be considered calibrated if the reading is within +
20 percent of the calibration gas concentration. Calibration
gases of approximately 100 ppm will be used. The instrument will
be sent to the manufacturer for recalibration when determined to
be necessary by calibration check.

Electrical conductivity and pH meters will be calibrated twice
daily and after each maintenance or repair, to ensure that
instrument drift or malfunction has not occurred. Thermometers
will be checked against other thermometers prior to field use.

Steel tapes and electric sounders used for water level and well
depth measurements will be inspected regularly for kinks,
stretching, or worn markings.

Electric sounders with potentially moveable markers will be
calibrated with a steel tape prior to each round of water level
measurements.

A routine schedule and record of field instrument calibration will be
maintained throughout the duration of the study. Detailed procedures for
calibration, operation, and maintenance of Taboratory equipment have been
presented (Appendix C).
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9.0 ANALYTICAL PROCEDURES

A1l groundwater samples collected during this project will be analyzed
for the Target Chemicals outlined in Section 5.1, Page 8 by the primary
Taboratory, Brown & Caldwell Laboratories, Pasadena, California. At a
minimum, soil and sediment samples will be analyzed for total DDT and total
BHC, with additional analysis for VOC’s where previous results or field
screening indicate a potential for their occurrence. The Taboratory report
shall include volatile non-Target Chemicals if they are detected using the
analytical methods proposed in this QAPP. Groundwater samples will also be
analyzed for common ions to characterize the water in the Bellflower aquitard
and the Gage and Lynwood aquifers. Laboratory analyses will be performed in
accordance with the standard analytical procedures established by the EPA
(EPA, 1986). The analytical methods, preparation methods and laboratory
method detection limits (MDL) for Target Chemicals have been summarized
(Table 1). Laboratory check samples will be collected from approximately 10
percent of the project monitor wells. Laboratory check samples will be
submitted to Analytical Technologies, Inc. for Target Chemical analyses
during each groundwater sampling round. These data will be compared with
Brown & Caldwell Laboratories results as an additional check on laboratory
performance. The Laboratory Quality Assurance/Quality Control Plans are
included (Appendix C).
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10.0 DATA MANAGEMENT, VALIDATION, AND REPORTING

A1l raw data generated from project sampling tasks or field measurement
activities which are used in preparing project reports will be appropriately
identified and will be included in a separate appendix within the project
reports.

10.1 Analytical Data

Validation of the analytical data will be directed by the Quality
Assurance Project Manager. Laboratories will submit results supported by
sufficient back-up data and QA/QC results to enable the reviewer to determine
the quality of the data. Validity of the data will be determined based on
the data assessment procedures outlined in Section 11, Page 47 and Section 14,
Page 55. Where test data have been reduced, the method of reduction will be
described in the report.

Backup QA/QC data will be provided to the EPA as outlined in
Appendix C-3. The backup QA/QC data will be provided in a format to be
determined following discussion with the project laboratories and EPA.

10.2 Field Keasurement Data

Validation of data obtained from field measurements will be directed by
the Quality Assurance Project Manager. Validity of the data will be
determined by checking calibration procedures utilized in the field and by
comparing the data to previous measurements obtained at the same site.
Large variations will be examined in association with changes in local
groundwater conditions and general groundwater trends. Variations in data
which cannot be explained by local changes will be assigned a Tower level of
validity and will be used for Timited purposes.
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11.0 QUALITY CONTROL PROCEDURES

Quality control procedures are specific field and laboratory procedures
used to determine accuracy, precision, and completeness of sample data.
Quality control procedures for laboratory analysis and field activities,
including sample collection and field measurements, are described below.

11.1 Laboratory Quality Control Procedures

Laboratory quality control procedures are described in Appendix C.
Laboratory quality control procedures include the following:

One set of calibration standards, either single point or full
range, will be analyzed during each 8-hour shift.

One set of reagent and solvent blanks will be analyzed daily.

At least one sample will be analyzed in replicate with each batch
of 10 or fewer samples.

At Teast one spike sample will be analyzed with each batch of [
samples. {

An EPA Quality Control sample, National Bureau of Standards cer-
tified sample, or other independent sample will be analyzed with
every 10 samples or one each day if fewer than 10 samples are
analyzed.
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11.2 Field Quaiity Control Procedures

Quality control of field data obtained during sampling and from measure-
ment equipment will be accomplished by following the guidelines specified in
Section 5, Page 7 and Section 6, Page 33, and by performing proper calibration
procedures at the intervals specified in Section 8, Page 43. In addition,
the QC methods discussed below shall be implemented.

11.2.1 Quality Control Procedures for Sample Collection

Quality control procedures to be conducted during sample collection
will include the following:

Duplicate samples will be taken at a rate of 10 percent per
groundwater or soil sampling round or one per day minimum.
Duplicate sediment samples will be collected at an overall rate of
10 percent of the total number of sediment samples. Duplicate
sediment samples will be collected by selecting one of every ten
consecutive samples for duplicate analyses. Duplicate samples
will not be Tabeled as duplicates, but will be labeled in a manner
similar to other samples so the laboratory will not know which
sampies are duplicates.

Field blanks will be prepared at a rate of one per sampling day.

Trip blanks for EPA Method 624 analysis will be included in each
sampie shipment container containing field samples for VOC analysis.

Laberatory check samples will be taken at a rate of 10 percent per
groundwater sampling round and delivered to Analytical Technologies,
Inc. (ATI) in San Diego for Target Chemical analyses.
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Split samples will be provided to the EPA according to procedures
outiined in Section 5.4, Pages 25 and 26.

11.2.2 Quality Control Procedures for Field Measurements

A. WATER LEVEL MEASUREMENTS

As stated in Section 6.2, Page 34, water level measurements will be
taken by utiliizing either an electric well sounder or a graduated steel
tape. Prior to obtaining measurement data, field personnel will verify that
the dinstrument has been properly calibrated (Section 6.2, Page 34 and
Section 8, Page 44).

At each Tocation and/or time interval, a minimum of two measurements
will be taken. Both measurements will be recorded in the field notebook or
on the appropriate field data form. Measurements should be made to the
nearest 0.01 foot.

In addition to replicate measurements, the data should be compared to
previous measurements obtained at the well site. If large discrepancies
exist from previous measurements which cannot be explained by local ground-
water conditions, changes, or trends, the equipment operation should be
checked and the measurements repeated. If possible, an alternative instrument
should be utitized to verify the accuracy of the data.

B. WATER QUALITY PARAMETERS

Measurements of EC, pH, and temperature will be made during each
groundwater sampling event. Prior to obtaining measurement data, field
personnel will properly calibrate each instrument (Section 6.3, Page 35 and

Section 8, Page 43). For EC and pH, reference solutions will be used to
properly calibrate the instrument.
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When obtaining data for water quality parameters, measurements should
be compared with previous data and examined for variations. If variations
greater than +10 percent exist which cannot be accounted for by changes in
field conditions and/or water quality stabilization, the instrument used
should be recalibrated and the measurements repeated. The most accurate
measurement will be determined by the field technician and recorded in the
field notebooks or on the appropriate field data form. When possible, a
backup measuring device will be utilized to verify the data.

C. DISCHARGE MEASUREMENTS

Well discharge rates will be measured by the method outlined in
Section 6.4, Page 37. Quality control will be achieved by performing periodic
measurements. If the variation from the previous measurement exceeds
10 percent, the discharge measurement will be repeated.

Discharge data will be compared to measurements taken at the well site
during previous sampling rounds.  If variations between measurements exceeds

20 percent and cannot be accounted for by changes in pumping equipment or
piping, the containers used to measure well discharge will be recalibrated.

50

BOE-C6-0183820



HARGIS +~ ASSOCIATES, INC.

12.0 PERFORMANCE AND SYSTEMS AUDITS

The Quality Assurance Manager will monitor and audit the performance of
the QA procedures outlined in the QAPP. The Quality Assurance Manager will
conduct field and office audits which will ensure that the information being
gathered is reliable and of good quality. Audits will occur soon after the
commencement of field activities. Subsequent audits will verify the
effectiveness of any corrective actions implemented after previous audits.

12.1 Field Audits

The Quality Assurance Manager may schedule audits of field activities
at various times to evaluate the execution of sample identification, sample
control, chain-of-custody procedures, field documentation, instrument calibra-
tion, and field measurement and sampling operations.

Field documents pertaining to sample identification and control will be
examined for completeness and accuracy. Field notebooks and field data
forms will be reviewed to see that they are dated and signed and that the
contents are legible, written in 1ink, and contain accurate and complete
documentation of project activities. Because the field notebooks and field
data forms provide the basis for reports written later, they will contain only
facts and observations. Language will be objective, factual, and free of
personal interpretations or terminology that might prove inappropriate.

The auditor will also check to see that chain-of-custody procedures are
being followed and that samples are being kept in custody at all times and
are sealed to prevent tampering.

Sampling operations will be evaluated to determine if they are being
performed as stated in the QAPP and SAP or as directed by the Project Manager.
The auditor will check to determine that the appropriate number of samples
are being cellected, that the samples are being placed in proper containers,
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and that proper preservation, packaging, and shipment protocols are being
followed.

Field measurement activities will be evaluated to determine if they are
performed according to guidelines in Section 6, Page 33 and Section 8,
Page 43 of this document. The auditor will spot-check various instruments
for proper calibration and proper frequency of calibration, and will also
check to ensure that the techniques performed using these instruments are
providing accurate data. ‘

12.2 Office Audits

Once a field project has been completed, the individual files will be
assembled, organized, and securely stored. The documents will be examined
to determine whether all necessary items such as signatures, dates, and
project codes are included and determine whether they are being handled and
stored in the proper manner.

In addition to the formal audits performed, the Quality Assurance
Project Manager will continually review product quality as draft documents
are produced, and will ensure that the project 1is being performed in
accordance with approved quality assurance procedures. Prior to the
production of a draft report, all work products will be reviewed by senior
project staff. This review will include verification of calculation briefs,
test analyses, field measurements, graphs, tables, and any document which
involves infermation generated from the field data.

12.3 Laboratery Audits

Internal laboratory audits are performed periodically as part of the
formal laboratory certification requirement for analyzing public drinking
water systems. The laboratory audit is required to monitor the capability
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and performance of the total measurement system. The audit includes a
careful evaluation of equipment, standard operating procedures, and quality
control procedures (Appendix C).
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13.0 PREVENTATIVE MAINTENANCE

Preventative maintenance for quality assurance includes those tasks
that must be carried out to minimize downtime of the measurement systems.
Procedures for preventative maintenance during the Phase 2A field activities
include the following:

Instruments for field measurements will be calibrated and checked
before use (Section 8, Page 43).

Spare parts for instruments such as pH probes will be kept on hand
in case of equipment failure.

When practical, backup equipment will be available. For example,
a steel water level tape will serve as backup for an electric

sounder.

Sufficient well construction materials will be on hand to account
for monitor well variability as dictated by geologic conditions.

Sampling locations and procedures will be identified and reviewed
each day prior to field work.

Additional materials for potential additional sample preparation
such as containers, caps, and forms will be available on-site.

Laboratory equipment downtime will be minimized by proper cali-
bration and maintenance (Appendix C).
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14.0 DATA ASSESSMENT PROCEDURES

As part of QA/QC for the RIW, routine procedures will be used to assess
the precision, accuracy, and completeness of data. The results of the
analysis of laboratory sample spikes will be used to determine Tlaboratory
accuracy. The results of the analysis of Tlaboratory duplicates will be
evaluated to determine Tlaboratory precision. Data generated by field
duplicate analysis will be used to evaluate the combined precision of the
sampling and laboratory procedures. Data assessment procedures to evaluate
accuracy, precision, and completeness are described below.

14.1 Accuracy

Accuracy is defined as the percent recovery from a spiked sample. A
spiked sample is prepared by adding a known amount of a pure compound to the
environmental sample. The compound added is the same as that being assayed
for in the environmental sample. These spikes simulate the background and
interferences found in the actual samples. The calculated percent recovery
of the spike is evaluated as a measure of the accuracy of the total analytical
method. When there is no change in volume due to the addition of the spike,
accuracy is calculated as follows:

P= (A-B) 100
C
P = Percent Recovery
A = Concentration in spiked sample (sample and spike)
B = Concentration in sample
C = Known concentration of spike compound

Percent recovery acceptance criteria for Target Chemicals published by
the EPA (1988) will be used to evaluate the overall accuracy of the analytical
results. The acceptance criteria will be used as the standard for accuracy
when calculating completeness.
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14.2 Precision

Precision is defined as the relative percent difference between dupli-
cates of the same sample. Because of the limited number of replicate samples
that can be analyzed in environmental samples using gas chromatograph techni-
ques, precision cannot be evaluated in terms of standard deviations. Conse-
quently, outlier testing is not possible. However, the precision of an
analytical method can be evaluated in a general manner from internal lab and
field duplicates by calculating the relative percent difference between the
duplicate sample results:

PD = 2 (D1-D2) x 100
(b1+D2)
PD = Percent Difference
D1 = First Sample Value
D2 = Second Sample Value (duplicated)

The relative percent difference will be determined for Target Chemical
results from internal lab and field duplicates, and from laboratory check
samples. Relative percent differences between internal lab duplicate sample
results will be assessed using laboratory acceptance criteria. A relative
percent difference of 35 percent will be used for assessing overall precision
of internal lab duplicates for soil, sediment, and groundwater matrices.
Based on historical groundwater results, a percent difference value of 50
percent will be used for assessing overall precision of the field duplicate
groundwater sample and laboratory check sample analytical results.

Internal Tab and field duplicate samples with Target Chemical
concentrations less than or equal to 10 times the detection 1imit will not
be incorporated into the precision analysis. Small differences in concentra-
tions in dupiicate samples result in high relative percent differences when
concentrations are near the detection limit. Because field soil and sediment
samples are not true duplicates, but are in fact adjacent samples which
historically have shown large differences in concentration, percent difference
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calculations will be evaluated based on the assumption that the actual sample
concentrations for these samples may be dissimilar.

If laboratory duplicate results for Target Chemicals exceed a relative
percent difference of 35 percent, corrective action will be taken by the lab
and if possible the sample will be reanalyzed. If the relative percent
difference from field duplicate groundwater samples exceeds 50 percent, then
field sampling conditions and procedures will be reviewed and the subject
monitor well will be scheduled for duplicate sample collection during the
next sampling round.

14.3 Completeness

Completeness is described as the ratio of acceptable laboratory results
to the total number of analyses requested. A completeness value of less
than 90 percent indicates that corrective action may be appropriate to
improve the overall quality of the data. Completeness is defined as:

C=1(1- number of impaired results ) 100
total number of requested analyses

Criteria for defective results may include exceeded holding times,
percent recoveries that fail EPA acceptance criteria, or unsatisfactory
supporting data such as dates, locations, or sample identity. A completeness
value less than 90 percent will necessitate a review of sampling and labora-
tory procedures to determine whether any changes would be appropriate to
bring about improved data quality. An analysis of sample completeness will
be conducted after sampling round results are returned.
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14.4 Assessment

Field data will be assessed by evaluating adherence to guidelines for
sampling and quality control procedures outlined in Section 5, Page 7 and
Section 11, Page 47. Data collected by others in nearby study areas for
non-RIW programs will be reviewed and considered during the investigation.
Since non-RIW data have been collected by a variety of contractors and
agencies using different methods and QA/QC procedures, judgments as to their
quality must be made prior to incorporation into investigations.

Useful non-RIW data may include water level measurements, chemical data
on water and soil, geologic subsurface descriptions such as drillers’ logs,
and interpretations of the hydrologic conditions of the nearby areas.

Data that are used in the investigation but were not collected by
Hargis + Associates, Inc., will be evaluated against the QAPP standards.
For example, a water level measurement collected during previous investigation
at a particular well will be assigned a high level of confidence if the data
point 1is accompanied by information on the type of water level measuring
device, the measuring point identification, pumping status of the measured
well, construction details of the well, and the general pumping status of
adjacent welis. If any of these data are missing, the recorded historical
water Tevel will be assigned a lower Tevel of confidence and may be rejected
for the analysis of historical conditions.

Historical chemical data on the nature of soil or water conditions the
study areas will be similarly evaluated against the standards developed in
this document. Unless information is available on the method of sample
collection, the analytical methods employed, and the QA/QC procedures used,
the data point will be assigned a low level of confidence.

Information on subsurface conditions is often available in the form of
drillers’ legs. The quality of these logs varies from well to well and from
drilier to driller. On the basis of field experience at the Montrose site
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and review of existing site-specific literature on subsurface conditions,
each well log to be used in .interpretative evaluations will be subject to
judgment by experienced hydrogeologists.

Data collected during this investigation will be collected according to
the procedures outlined in this document. If a data point appears to deviate
from a historical trend, further investigations 1into the collection
methodology and QA/QC procedures will be initiated to resolve the questionable
data point. Pending the conclusion of these evaluations, the data point may
either be accepted with a high or low level of confidence or rejected.
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15.0 CORRECTIVE ACTION PROCEDURES

Should data assessment result in the detection of unacceptable data,
corrective action procedures will be developed on a case-by-case basis.
Such actions may include altering procedures in the field, using a different
batch of sampie containers, resampling or reanalyzing samples, increasing
calibration and maintenance schedules of field measurement instruments, or
recommending an audit of Taboratory procedures. Laboratory corrective
action procedures including the rationale for reanalysis of samples, are
provided (Appendix C). Additional samples will be collected if proper QA/QC
criteria cannot be met by Tlaboratory corrective action and if the
interpretation of site conditions is critically affected by the elimination
of the subject sample results. The Project Manager is responsible for
initiating field corrective action procedures. The Quality Assurance Manager
is responsible for approving field corrective action procedures. The EPA
will be notified as soon as possible when the need for corrective action
arises.
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16.0 QUALITY ASSURANCE REPORTS

The Final Remedial Investigation report will contain a separate Quality
Assurance section that summarizes data quality information collected during
the project. Sampling and field measurement data will be summarized by
Hargis + Associates, Inc. using standard formats for sample documentation
and reporting. These data, summarized along with the raw data, will be
attached to all reports.
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TABLE 1
SUMMARY OF ANALYTICAL PROCEDURES

TARGET CHEMICALS

EPA METHOD EPA BETHOD DETECTION LIHIT(Z)

ANALYTES warer  sortfl) soi preparaTIon(1) wATER (wa/1) SOIL (ma/ka)
ppT, DDD, DDE 608 8080 3550 0.2 0.002
BHC (alpha, beta,

delta and gamma) 608 8080 3550 0.08 0.001
Chlorobenzene 624 8240 5030 1 0.13
1,2-Dichlorobenzene 624 8240 5030 1 0.13
1,4-Dichlorobenzene 624 8240 5030 1 0.13
Chloroform 624 8240 5030 1 0.13
Benzene 624 8240 5030 2 0.25
Acetone 624 8240 5030 20 2.5

COMMON IONS
EPA METHOD DETECTION L11T(2)

ANALYTES WATER WATER {ma/1}
Calcium 215.1 0.1
Magnesium 242.1 0.1
Sodium 273.1 0.1
Potassium 258.1 0.05
Alkalinity 310.1 10
Chloride 325.2 1
Sulfate 375.3 or 375.4 1
Nitrate 353.2 0.4
Fluoride 340.2 0.1
Boron 200.7 or 212.3 0.05
Silica apHA 303 c(3) 1 )
Total Dissolved Solids 160.1 5

{1) EPA, 1988

{2) Laboratory Method Detection Limit (MDL)
{3) American Public Health Association, 1985
ug/1 = micrograms per liter

mg/kg = milligrams per liter

mg/1 = milligrams per kilogram
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TABLE 2
PROPOSED SAMPLING PROGRAM

NUMBER OF
NUMBER OF DEPTH OF SAMPLES PER
SAMPLING LOCATION/ SAMPLE BORINGS BORING OR SAMPLE BORING OR
SAMPLE TYPE IDENTIFICATION OR WELLS SAMPLING METHOD WELL (Ft) DEPTHS (Ft) WELL IYPE OF ANALYSES
Phase 1 Monitor Wells/ MW-1 thru MW-5 5 Bladder Pump 75 nall) 1 per round  Method 608 & 624
Groundwater BF-1 thru BF-4 4 Bladder Pump 125 NA 1 per round Method 608 & 624
G-1 thru G-3 3 Bladder Pump 165 NA 1 per round Method 608 & 624
LG-1 1 Bladder Pump 205 NA 1 per round Method 608 & 624
Phase 2A Monitor Wells/ MW-6 thru MW-15 10 Bladder Pump 85 NA 1 per round Method 608, 624 & Common lons
Groundwater BF-5 thru BF-8 4 Bladder Pump 125 NA 1 per round Method 608, 624 & Common Ions
G-4 thru G-7 4 Bladder Pump 180 NA 1 per round Method 608, 624 & Common lons
LG-2 1 Bladder Pump 215 NA 1 per round Method 608, 624 & Common lons
On-Site/Soils §301 thru 5305 5 Drive Sample 60 10,20,30,40, 6 Method 8080 and 8240
50,60
$302, 5305 2 Drive Sample 60 5,20,30,50 4 TOC, pH, EC, % Moisture(z)
Normandie Avenue Ditch/Soils 3
Transect 3 T33 1 Drive Sample 21 9,12,15, 8 21 5 Method 8080(33
T34 1 Cont inuous Core 5 1,2,3,4, 5 Method 8080
Transect 4 T42 1 Drive Sample 21 9,12,15,18,21 5 Method 8080%3;
T46 1 Drive Sample 60 10,15,20,25, 11 Method 8080
30,35,40,45,
50,55,60
Transect 5 T52 1 Drive Sample 60 0,2 2 sieve(4) andHethod 8080
152 1 Drive Sample 60 10,15,20,25, 11 Method 8080
30,35,40,45,
50,55,60
Transect 6
764 1 Drive Sample 21 0,1 2 TOC, pH, EC % Moisture
T64 1 Drive Sample 21 9,12,15,18,21 5 Method 8080

t = Feet.

1) NA = Not applicable.

2) TOC pH, EC, % Moisture = Total 0rgan1c Carbon, pH, Electrical Conductivity, and Percent Moisture.

3) P]us EPA Method 8240 if OVA screening indicates the presence of volatile compounds.

4} Sieve analysis to be performed on soil samples from 0.0 to 0.5 and 1.5 to 2.0 feet bls. Grain size fractions to be analyzed by EPA Method 8080.

5) Sieve analysis to be performed on one sediment sample collected in Dominguez Channe] near the confluence of the Torrance Lateral. No chemical analysis.
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TABLE 2 (continued)
PROPOSED SAMPLING PROGRAM

NUMBER OF
NUMBER OF DEPTH OF SAMPLES PER
SAMPLING LOCATION/ SAMPLE BORINGS BORING OR SAMPLE BORING OR
SAMPLE TYPE IDENTIFICATION OR WELLS SAMPLING METHOD WELL (Ft) DEPTHS (Ft) WELL TYPE OF ANALYSES
Southern Pacific Railroad
Right-of-Way/Soils
SE corner of site SP3 1 Continuous Core 5 0.5 2 TOC, pH, EC, % Moisture
1.2,3,4,5 5 Method 8080
East of railroad SP4, SP5 2 Continuous Core 5 1,2,3.4,5 5 Method 8080
Los Angeles Department of
Water and Power LA15 thru LA19 5 Hand Auger 3 0.1.5,3 3 Method 8080
Right-of-Way/Soils 1 Hand Auger 3 0,3 2 TOC, pH, EC, % Moisture
LAlG
Farmer Brothers
Property/Soils T21 thru 127 7 Drive Sample 8 0,2,4,6,8 5 Method 8080
Transect 2
Dominguez Channel/ 5
Sediment Samples SED101 thru 6 Core/Hand Auger Location, number, and depth of samples Sieve( ), Method 8080, and
SED106 will be determined based on results Percent Organic Carbon
from sediment thickness survey. Discrete
samples will be obtained at 1-foot
intervals.
SED 107, 2 Core Samples will be composited from Method 8080 and TOC
SED 108 entire cored interval.
Background Sediment Sample

BGS1 1 Core/Hand Auger 10 0,2,4,6,8,10 6 Method 8080

t = Feet.

1) NA = Not applicable.

2) TOC, pH, EC, % Moisture = Total Organic Carbon, pH, Electrical Conductivity, and Percent Moisture.
3) Plus EPA Method 8240 if OVA screening indicates the presence of volatile compounds.

4) Sieve analysis to be performed on soil samples from 0.0 to 0.5 and 1.5 to 2.0 feet bls. Grain size fractions to be analyzed by EPA Method 8080.

5) Sieve analysis to be performed on one sediment sample collected in Dominguez Channel near the confluence of the Torragfe Latgra] No chemical analysis.
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TABLE 3

SUMMARY OF QUALITY CONTROL FIELD SAMPLES

SAMPLE TYPE SAMPLE DESCRIPTION
GROUNDWATER FIELD DUPLICATE ACTUAL SAMPLE LOCATION
AND LABORATORY CHECK
ROUND 1 MW -6
MW-11
BF-6
G-7
ROUND 2 MW-9
MW-14
BF-8
G-5
FIELD BLANK SAMPLE PREPARATION LOCATION
ROUND 1 MW-6 WELLHEAD

MW-11 WELLHEAD
BF-6 WELLHEAD
G-7 WELLHEAD
ROUND 2 MW-9 WELLHEAD
MW-14 WELLHEAD
BF-8 WELLHEAD
G-5 WELLHEAD

TRIP BLANK PREPARED SAMPLE ANALYZED BY

BY BROWN & CALDWELL

ROUND 1 BROWN & CALDWELL LAB.
ATI

ROUND 2 BROWN & CALDWELL LAB.
ATI

* If more than one groundwater sample per shipping container.

ATI = Analytical Technologies, Inc.

COLLECTION FREQUENCY

FIELD DUPLICATE
SAMPLE ID

MW-500 Field duplicate samples col-
MW-1100 lected at a rate of 10 percent
BF-600 of monitor wells sampled or
G-700 one per day minimum.

MW-900

MW-140

BF-800

G-500

SAMPLE ID

WB-1 One per day
WB-1
WB-1
WB-1
WB-1
WB-1
WB-1
WB-1

78-1 One sample per shipping container®
TB-2 One sample per shipping container*®
TB-1 One sample per shipping container*
TB-2 One sample per shipping container*

TYPE OF ANALYSIS

Method 608 and 624

Method 608 and 624

Method 624
Method 624
Method 624
Method 624

HARGIS + ASSOCIATES, INC.
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TABLE 3 (continued)
SUMMARY OF QUALITY CONTROL FIELD SAMPLES

SAMPLE TYPE

SOIL/ON-SITE

SOIL/OFF-SITE

SEDIMENT

Notes:

SAMPLE DESCRIPTION

Theoretical field duplicate, sample tube adjacent
to primary soil sample

Equipment rinsate

Theoretical field duplicate, sample tube adjacent
to primary soil sample

Equipment rinsate

Normandie Avenue Ditch particle size rinse water
Normandie Avenue Ditch sieve analysis equipment
rinsate

Theoretical field duplicate

Equipment rinsate

1) In Normandie Avenue Ditch samples, EPA Method 8240 or 624 will be used
if VOC screening results indicate the presence of volatile compounds.

COLLECTION FREQUENCY

10 percent or one sample

per

One
one

day, minimum

sample per day collected from
soil sampler

10 percent or one sample

per

One
one

One
per

One
per

One

day, minimum

sample per day collected from
soil sampler

sample composited
soil sample

sample composited
soil sample

sample collected for every ten

consecutive samples

One
one

sample per day collected from
sediment sampler

TYPE OF ANALYSIS
Method 8080 and 8240

Method 608 and 624
Method 80801

Method 608!

Method 608

Method 608

Method 8080 and total

organic carbon

Method 608

HARGIS + ASSOCIATES, INC.
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TYPE OF ANALYSIS

NUMBER, TYPE, AWD
SIZE OF CONTAINER

TABLE 4

SAMPLE HANDLING PROTOCOL

SAMPLE VOLUME

VATER SAMPLES

Purgeable (Volatile)
Organics
(EPA Method 624)

Pesticides
(EPA Method 608)

Common Ions

Nitrate

* NA = Not applicable

Two 40-m1 glass vials,
tef lon-backed septum

Two 1-liter amber
glass bottles with
teflon-1lined caps

One 1-liter poly-
ethylene bottle

One 100-ml poly-
ethylene bottle

Vials filled completely,
no air space

Bottles filled 5/6 full

Bottle filled completely

Bottle filled completely

PRESERVATION

Wrap in plastic bag,
cool to 4°C in ice
chest

Wrap in plastic bag,
cool to 4°C in ice
chest

Wrap in plastic bag,
cool to 4°C in ice
chest

Preserve sample with
sulfuric acid to pH of
less than 2; wrap in
plastic bag, cool to
4°C in ice chest

PRE-EXTRACTION

HOLDING
TIME

POST-EXTRACTION

HOLDING
TIME

CONTAINER CLEANING

14 days

7 days

14 days

28 days

NA*

40 days

NA*

NA*

Bottles and septa washed
with detergent, rinsed with
distilled water, and

dried one hour at 105°C.

Bottles and cap liners
rinsed with methylene
chloride and dried by vacuum
or other safe means unti] no
solvent remains.

Container washed with
detergent and rinsed with
distilled water.

Container washed with
detergent and rinsed with
distilled water, pretreated
with sulfuric acid.

HARGIS -+ ASSOCIATES, INC.
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TABLE 4 (continued)
SAMPLE HANDLING PROTOCOL

TYPE_OF ANALYSIS

SOIL_SAMPLES

Volat1ile Organics
(EPA Method 8240)

Pesticides
(EPA Method 8080)

EC, pH, Percent
Moisture, & Total
Organic Carbon

SEDIMENT SAMPLES

Pesticides
(EPA Method 8080)

or:

Total
Organic Carbon

ar:

*k
*hk

NUMBER, TYPE, AND

SIZE OF CONTAINER SAMPLE VOLUME
One sealed brass tube 6" x 2" tube.
sleeve with teflon- 2 gram aliquot
lined f1lm and plastic required

cap

One sealed brass tube 6" x 2" tube.
sleeve with teflon- 10 gram aliquot
lined fiim and plastic required

cap

One sealed brass tube 6" x 2" tube.
sleeve with teflon-

lined film and plastic

cap

One sealed brass tube 6" x 2" tube.
sleeve with teflon- 10-gram aliquot
lined film and plastic required

cap

Two 1/2-1iter wide-
mouth glass jars,
teflon-Tined threaded
caps

One sealed brass tube
sleeve with teflon-
lined film and plastic
cap

Two 1/2-liter wide-
mouth glass jars,
teflon-lined threaded
caps

Jars filled completely
10-gram aliquot
required

6" x 2" tube.

Jars filled completely

PRESERVATION

Wrap in plastic bag,
cool to 4°C in ice
chest

Wrap in plastic bag,
cool to 4°C in ice
chest

Wrap in plastic bag,
cool to 4°C in ice
chest

Wrap in plastic bag,
cool to 4°C in ice
chest

Wrap in plastic bag,
cool to 4°C in ice
chest

Wrap in plastic bag,
cool to 4°C in ice
chest :

Wrap in plastic bag,
cool to 4°C in ice
chest

Extraction and analysis will be conducted within 14 days of sample collection.
Extraction holding time not established at this writing.

PRE-EXTRACTION

POST-EXTRACTION

CONTAINER CLEANING

HOLDING HOLDING
TIME TIME
*K *k

7 days 30 days
kK *kk

7 days 30 days
*kA *hk

Sampler washed with
detergent; rinsed with tap water,
methanol, distilled water.

Sampler washed with
detergent; rinsed with tap water,
methanol, distilled water.

Sampler washed with
detergent; rinsed with tap water,
methanol, distilled water.

Sampler washed with
detergent; rinsed with tap water,
methanol, distilled water.

Jars and cap liners rinsed
with methylene chloride and
dried by vacuum or other
safe means until no solvent
remains.

Sampler washed with
detergent; rinsed with tap water,
methanol, distilled water.

Jars and cap liners rinsed
with methylene chloride and
dried by vacuum or other
safe means until no solvent
remains.

HARGIS + ASSOCIATES, INC.



TRBLE 5

VOLURETRIC ESTIMATES AND PROPOSED HANDLING
OF IRVESTIGATION-DERIVED KATERIALS
FOR PHASE ZA REWEDIAL INVESTIGATION

ESTIMATED
DISPOSABLE VOLUKE TEKEPORARY
MATERIAL {Gallions) STORAGE FINAL DISPOSAL CGPTIORS
KHater
Decontamination water 15,000 Baker Tank On-site evaporation;
On-site treatment and
subsequent discharge
to storm sewer; or
O0ff-site water
treatment facility
Groundwater 36,000 Baker Tank On-site evaporation;
On-site treatment and
subsequent discharge
to storm sewer; or
Off-site water
treatment facility
Rotary Drilling Materials
Drilling fluids 80,000 Baker Tank Landfill or site
remediation
Drill cuttings 30,000 Rol11-off bins and Landfill or site
55-gallon drums remediation
Auger Cuttings
Soil borings 10,000 Rol1-off bins and Site remediation
55-gallon drums or landfill
Shallow monitor wells 8,000 Rol1-off bins and Landfill
55-gallon drums
Selid Haste 4,000 Ro11-off bins and Landfill

55-gallon drums
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TABLE 6
SUMMARY OF EXPOSURE LIMITS(1)

TLV(2) PEL(3)
TARGET CHEMICAL {ppm) {ppm)
DDT (Dichloro-diphenyl-
trichloroethane) 1 1
BHC (Benzenehexachloride/Lindane) 0.5 0.5
Chlorobenzene 75 75
Benzene 10 10
Chioroform 10 50

(1) See Health and Safety Plan, Table 2, for a detailed list of primary hazards and
exposure limits.

(2) Threshold Limit Value - Airborne concentrations of a substance that is believed to
present no adverse effects to nearly all workers, based on 8 hours per day, 5 days per
week exposure over 40 to 50 years. These recommended values are set by American
Conference of Governmental Industrial Hygienists. )

(3) Permissible Exposure Limit - A standard similar to the TLV that is a legal limit set
by the Occupational Safety and Health Administration (OSHA).

ppm = parts per million.
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PRESIDEKT

D. HARGIS

PROJECT DIRECTOR

R. KIEHMEYER

Maintain corporate oversight
of QA/QC activities

Review and approve QAPP

Review and approve field operation procedures

Ensure that approved procedures meet project objectives
Coordinate project activities with QA Project Manager

Implement recommendations made by QA Project Manager

- Review and approve QAPP

QA PROJECT HANAGER - Review and audit field sampling and

J.D. MOHRBACHER

chemical analysis procedures

- Review and approve procedures for

PROJECT/TASK MANAGER

K. WIEDLIN

submission of samples
- Review and forward lab data packages

to EPA with appropriate laboratory
documentation

Collect representative samples

Ensure that samples are collected, logged, submitted
to lab and analyzed in accordance with approved
QA/QC procedures

Receive analytical data from laboratory

Ensure that all data are completely and accurately
recorded

Record and report any problems or changes associated
with field sampling and chemical analysis activities

FIGURE 2. QUALITY ASSURAKNCE ORGANIZATIORAL CHART
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APPENDIX A

SAMPLE CONTROL/CHAIN-OF-CUSTODY DOCUMENTS
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A-3

HARGIS + ASSOCIATES, INC.

APPENDIX A

SAMPLE CONTROL/CHAIN-OF-CUSTODY DOCUMENTS

TABLE OF CONTENTS

SAMPLE IDENTIFICATION LABEL
CHAIN-OF-CUSTODY RECORD/LABORATORY REQUEST SCHEDULE
TRANSMITTAL LETTER
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TR ET .
=E=5=— Consulients in Hydrogeology
—_—

===I—— 2223 Avenida De La Playa, Suite 300
Lo Jollo, California 92037  (619) 454-0165

Client Date
Project # Sample ID
Initials Time

Analyze for

Preservative/Special Instructions:

FIGURE A-1. SAMPLE IDERTIFICATION LABEL
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PROJECT NAME MONTROSE Zﬁ&fg 218 // & J ANALYSES REQUT?% /
PROJECT MANAGER ROGER NIEMEYER TYPE 8 NUMBER OF CONTAINERS / § égv o . - q?‘?ié?o’o"‘i
SAMPLERS K . j’o, & $ fo\"""ﬁ N o\é\l\{f’? ‘3\5;{'9
R N @ /Oy 3 A \ \y W/ P
SAMPLE NUMBER SAMPLE TYPE ég) o‘: .{rg‘}. ‘;;o é" fvgglv&é" ?&é‘éi&iﬁ" "l{’boé’:’é&‘?%);g
LOGATION  BRQUENCE/ pATE TIME comnonte]  ao fv‘b EA :’ &GI § §0 (3(,?’9 < -9"0 ‘3\,0& ‘3‘:0 Q‘}A:;"‘&kv\’ Y, REMARKS, PRESERVATIVES,
copr DERTH SAMPLED | SAMPLED o::u w::cn f:: 'y \'@ L Y ANA A NAN b ,{"‘9 SPECIAL HANDLING
PREGERVED ON ICE
/ /86 PRESERVED ON ICE
- / {86 PRESERVED ON ICE
- / /886
8 PRESERVED ON ICE
/ /86 PRESERVED ON ICE
/ /86 PRESERVED ON ICE
/ /86 PRESERVED ON ICE
/ /86 PRESERVED ON ICE
/ /86 PRESERVED ON ICE
/ /86 PRESERVED ON ICE
- / /86 PRESERVED ON ICE
- / /86 PRESERVED ON ICE
- / /86 —
SIGNATURE COMPANY /SHIPPING METHOD DATE TIME REMARKS/CONDIT—!-ON OF SAMPLES

RELINQUISHED BY:

HARGIS + ASSOCIATES

RECEIVED BY:

RELINQUISHED BY:

RECEIVED BY:

RELINQUISHED BY:

RECEIVED BY:

SHIP TO: ___BROWN & CALDWELL

373 S, Fair Oaks Avs,

Pasadena, CA 91105

.Attn: _Bob Peak

SEND RESULTS TO:

HARGIS + ASSOCIATES _San Diego

Attn. Roger Niemeyer

SEND INVOICE To: HARGIS + ASSOCIATES

San Diego

Atin. Roger Niemeyer
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—_— Consultants in Hydrogeology

2223 Avenido De Lo Playa Suite 300
la Jollo, California 92037 Job No. :
(619) 454-0165 ob No.:

Date:

Brown & Caldwell Laboratories
373 S. Fair Oaks Avenue
Pasadena, CA 91105

Please call upon arrival

ATTENTION: BOB PEAK

Transmitted herewith are parcels containing
soil/water samples collected from sampling stations. The
samples were shipped via on the above date. The contents of

the sample shipment are shown on the attached chain-of-custody record.

The laboratory representative who accepts custody of these samples from
the shipping company should, upon receipt, record the number and condition
of the samples and acknowledge receipt of the samples by signing and
returning the custody record. '

Please perform the analyses outlined on the attached chain-of-custody
and include all data on sample labels in the final laboratory report. The
date each sample was received by the laboratory and the dates of extraction,
analysis, etc., should also appear on the laboratory report. Please report
all analytical results to of the H+A
office in .

Payment is contingent upon adherence to method requirements for sample
handling, preservation, preparation, and analysis, or as otherwise agreed to
by the Hargis + Associates, Inc. Project Manager before work commences.

If you have any questions concerning the requested analyses or the
integrity of the sample(s) in question, please contact the above project
manager, me, or our lab coordinator.

Results of your analyses should be reported to our office as soon as
possible. )

Sincerely,
HARGIS + ASSOCIATES, INC.

FIGURE A-3. TRANSMITTAL LETTER

Phoenix office: Tecson office:

2222 South Dobsor Road Suite 401 1735 Eost Fort Lowell Rood Suse §
Mesa, Arizonc 85202 Tucson, Arizong 85719

(602) 345-0888 (602) 881-7300
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RPPENDIX B

FIELD MEASUREMENT FORMS
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APPENDIX B

FIELD MEASUREMENT FORMS

TABLE OF CONTENTS

LITHOLOGIC LOG

INSTRUMENT CALIBRATION LOG FOR MONITOR WELL SAMPLING
STATIC WATER LEVEL DATA SHEET

MONITOR WELL SAMPLING INFORMATION

MONITOR WELL FIELD PARAMETERS

FIELD DUPLICATE, TRIP BLANK, AND FIELD BLANK LOG SHEET
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TABLE B-1 - — m

SOIL DESCRIFTION GUIDE LNE !

DRILLRIG DATE . HOLE # == ¥
LOGGED BY LITHOLOGIC LOG SOIL NAME, COLOR, MOISTURE, DENSITY, GRAIN SIZE

WEATHER w13 DISTRIBUTION, GRAIN SHAPE, CONGISTENCY, MINERAL UM !
D |SAMPLE]| OVA| BC REMARKS

D |CLAGS| DESCRIPTION
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TABLE B-2
INSTRUMENT CALIBRATION LOG FOR GROUNDWATER SAMPLING

EC METER CALIBRATIONS

EC STANDARD TEMPERATURE OF EC METER
DATE TIME SOLUTION UMHOS/CM SOLUTION “C READING UMHOS/CM METER TYPE COMMENTS IRITIALS
pH METER CALIBRATION
pH BUFFER  TEMPERATURE pH READING
DATE TIME {UNITS) OF BUFFER (UNITS) METER TYPE COMMENTS INITIALS
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WELL ID _ DATE

TABLE B-3

STATIC WATER LEVEL DATA SHEET

SOUNDER ADDITIOHMAL DEPTH TO WATER REFERENCE POINT WATER LEVEL PREVIOUS CHANGE
METHOD OF FOOTAGE IMCREMENT  FROM REFERENCE ELEVATION ELEVATION VWATER LEVEL IN WATER PID/FID, COMMENTS AND
TIME __ MEASUREMENT MARK (Ft)  (aFt) POINT (Ft) (+ Ft MSL) (+ Ft MSL) ELEVATION (Ft)/DATE LEVEL (&) INITIALS

HARGIS + ASSOCIATES, INC.
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TABLE B-4
MONITOR WELL SAMPLING INFORMATION

APPROXTHATE PID/FID
.« TIME PUMP ON.. .. TINE PUMP OFF.. AVERAGE GALLONS TOTAL CASING  .......... READING............
. PIRGE SAMPLE  SAMPLE  PURGE SAMPLE PURGE PER CASING GALLONS  VOLUMES WELL BREATHING DISCHARGED
MWELL 1D DATE PUMP PUMP TIME PUHE PP BATE VOLUME PURGED PURGED VAULT _ __ ZONE WATER coLoR COMMENTS INITIALS
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VELL 1D

DATE

TIME

1°c

pH

EC_(umhos/cm)

TABLE B-5
MONITOR WELL FIELD PARAMETERS

CONTAINER
VOLUME (qal.) FILL TIME (sec.) RATE (qpm. )

WEATHER CONDITIONS AND COMMENTS

INITIALS

2
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TABLE B-6
FIELD DUPLICATE, TRIP BLANK, AND FIELD BLANK LOG SHEET

FIELD DUPLICATE SAMPLES

SAMPLE ACTUAL ACTUAL FICTITIOUS FICTITIOUS ANALYTICAL
DATE SAMPLE LOCATION SAMPLE TIME SAMPLE 10 SAMPLE_TIME METHOD COMMENTS INITIALS

TRIP BLANKS

SAMPLE SAMPLE FICTITIOUS LABORATORY ANALYTICAL
_DATE 1D SAMPLE TIME PREPARATION DATE METHOD COMMENTS INITIALS

FIELD BLANKS

SAMPLE SAMPLE SAMPLE PREPARATION BLANK WATER SOURCE
DATE 1D TIHE LOCATION AND DATE COMMENTS INITIALS

S HARGIS +ASSOCIATES, INC.
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STATEMENT OF PURPOSE

Brown and Caldwell Laboratories' Quality Assurance Program is
designed to ensure the accuracy and precision of all
analytical results. Our philosophy is to provide our clients
with service of the highest guality available. Control of
analytical results is maintained by adherence to specified
operating procedures, use of guality control samples and
standards, and observance of sample custody requirements.

The purpose of this manual is to describe the basic elements
of our overall Quality Assurance program.
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SECTION 1

GENERAL DESCRIPTION

Services

Brown and Caldwell Laboratories has been providing
laboratory services to industry and government for 40
years. Laboratories located at Emeryville in the San
Francisco Bay Area and at Pasadena in Greater Los Angeles
perform a full range of analytical tests, including the
following:

Compliance monitoring for Resource Conservation and
Recovery Act, National Pollution Discharge

Elimination System, Title 22, and Air Resource Board

Potable water testing

Water and wastewater characterization

Toxic and hazardous waste investigation

Treatability studies

Analytical consultation and methods development

Priority pollutant analysis

Agricultural pesticide analysis

Quality control services

Bacteriology and microbiology

Toxicity bioassays

Sample collection and on-site analysis

Testing of landfills to meet calderon Bill requirements

Personnel

The Division is made up of about 100 experienced chemists,
biologists, and technical assistants. Half have degrees in
chemistry and the remainder have other technical degrees.
several staff members hold advanced degrees in their
primary field.

In addition to academic preparation, a formal program of

training is carried out for new employees or those who
change job assignments. A training outline is prepared by

BOE-C6-0183870




the supervisor, approved by the Technical Director, and
discussed with the employee and any senior analysts who may
participate in the training. At the end of three months, a
technical review is carried out. Questions are asked the
staff member, while being observed by a review board
usually consisting of the Technical Director, the Quality
Assurance Director, and the Laboratory Director or
Operations Manager. In addition to the oral review, there
is a practical examination of procedure. The practical
exam is also followed by successful analysis of a
performance check sample. This ensures that the analyst
has a practical understanding of procedure and application
as well as the theoretical background.

Brown and Caldwell also provides a system for professional
development away from the job. Laboratory specialists are
frequently sent to training cessions and seminars presented
by instrument manufacturers and professional societies.
Dues and tuition reimbursement are available to all
employees to maintain and enhance their professional
competence. Seminars are regularly presented at each
jaboratory by division staff members and experts from other
organizations.

Structure

The staff within each laboratory is organized into three
primary sections: Inorganic, Organic and Laboratory
support (Figure 1).

Fach laboratory has a Director responsible for ultimate
approval of all analytical work. The laboratory-wide
guality assurance program is headed by a Quality Assurance
Director responsible for monitoring the performance of the
jaboratories and for taking corrective action as needed.
The Quality Assurance Director reports directly to the
President of Brown and Caldwell Laboratories, and is
assisted by a Technical Director in each laboratory, whose
responsibilities include the resolution of technical
problems and the documentation of new methods. To
consistently manage workload requirements and staff
resources, an Operations Manager in each laboratory reviews
data production and report timeliness on a daily basis.
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SECTION II

SAMPLE HANDLING

Collection

Sampling equipment, appropriate containers and
preservatives, and careful monitoring of holding times are
a few of the points which must be considered to minimize
possibilities for contamination or other threats to the
integrity of the sample. Quality assurance begins with
experienced field personnel. Sample bottles are clearly
marked and all pertinent observations recorded along with
the sample description, time and date of collection, and
initials of the collector.

To assure proper container selection and appropriate
application of preservatives, field personnel and sample
control technicians are provided with EPA container and
preservation guidelines. The rules they follow are
contained in Table II of 40 CFR Part 136, Federal Register,
Ooctober 26, 1984. Special containers, such as vials for
volatile organics and amber glass bottles pretreated for
organic priority pollutant analysis, are purchased from
suppliers who provide certificates of compliance with EPA
regulations.

control and Custody

Chain-of-custody procedures have been established to
document the identity of a sample and its handling from the
time of collection until its ultimate disposal. The
sampling technician in the field initiates a chain-of-
custody record (Figure 2) which is provided with the
bottles and remains with the sample throughout its
handling. This includes the transfer of samples from the
field crew to the laboratory. Custody seals are also
available when required to demonstrate that a sample has
been protected from tampering.

I1-1
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Fach sample is assigned a discrete log number which, in
addition to being attached to the sample container, is
entered on the custody record, in the legally regquired
sample log book, and onto the computerized data handling
system. Besides the log number, the computerized record
also contains the client name, sample description, sample
matrix type, regquired analyses, and the report due date.
Supplementary information such as special handling
requirements may be entered as well.

verification of sample integrity is one of the main
responsibilities of the Sample Control Group. The sample
is inspected to see that:

1. The sanmple is clearly marked and dated.

5. The sample was collected in an appropriate
container.

3. The sample is properly preserved.

4. There is sufficient volume to do all the analyses
required.

5. The sample is received in good condition and the
custody seal is intact (if used).

6. Chain-of-custody forms match the number and
description of samples.

1f the above conditions are met, the sample will be
assigned a log number and the relevant information is
recorded. If aliquots or subsamples are to be split out,
care is taken to ensure that the subsamples are represen-
tative of the original. Blending or grinding may be
required.

The Sample Control Group distributes the sample (or
fractions if the sample requires subdivision) into
designated storage areas. Most samples are stored under
refrigeration at 4 degrees C. Refrigerators are marked
with test categories for convenient retrieval of samples.
Volatile organic vials are segregated from other samples to
prevent vapor-phase Cross contamination.

I11-2
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SECTION III

METHODS

sources

Brown and Caldwell makes extensive use of methods pre-
scribed by the USEPA. Other methods are taken from
standard Methods for the Examination of Water and
Wastewater, 16th Edition, APHA-AWWA-WPCF, 1985.

Primary USEPA sources of methods for the analysis of-
agueous samples include:

Methods for Organic-Chemical Analysis of Municipal and
Industrial Wastewater, EPA-600/4-82-057, July 1982.

Methods for the Chemical Analysis of Water and Wastes,
EPA-600/4-79-020, Revised, March 1983.

Federal Register, 40 CFR Part 136, October 26, 1984.

Spil and other solid samples are analyzed according to the
procedures of Test Methods for Evaluating Solid Waste,
USEPA SW-846, July 1982.

A number of additional EPA methods are summarized in the
nAR 1803 Methods Manual" issued by the california
Department of Health Services, 1984.

Air analysis is based on the NIOSH Manual of Analytical
Methods, 2nd and 3rd editions, issued by the National
Institute of Occupational Safety and Health of the Public
Health Service.

Additional methods for various sample types are taken from
such sources as the United States Geological Survey (USGS),
the American Society for Testing and Materials (ASTM), and

the Association of Official Analytical Chemists (AOAC).

III-1

BOE-C6-0183876



Finally, a number of special methods have been developed by
Brown and Caldwell or adapted from literature sources for
specialized applications. These methods are written up and
maintained in a Brown and Caldwell methods reference
manual.

B. Exanples

2 listing of methods used by Brown and Caldwell for
priority pollutant analysis in agueous samples and solid
wastes is given in Table 1. Also included are methods for
hazardous waste analysis.

TABLE 1

METHODS FOR PRIORITY POLLUTANT AND HAZARDOUS WASTE ANALYSIS

EPA Method Number

Determination water Soil, Waste
Volatile organics by GC/MS 624 8240
Semivolatile organics by GC/MS 625 8270
Organochlorine pesticides and

PCB by GC/ECD 608 8080
Cyanide 335.3 9010
Phenolics, total 420.1 8065
Antimony 204.2 7041
Arsenic 206.2 7060
Beryllium 210.2 7091
Cadmium 213.2 7131
Chromium 218.2 7191
Hexavalent Chromium 218.5 7196
Copper 220.2 7211
Lead 239.2 7421
Mercury 245.1 7471
Nickel 249.2 7521
Selenium 270.3 7740
Silver 272.2 7761
Thallium 279.2 7841
zZinc 289.2 7950
Ignitability -—— 1010
EP Toxicity —— 1310
Chlorophenoxy Herbicides 8150 8150

Note: GC/MS is Gas Chromatography/Mass Spectrometry and GC/ECD
is Gas Chromatography with Electron Capture Detection.

III-2
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SECTION 1V

FACILITIES AND EQUIPMENT

Physical Conditions

The two Brown and Ccaldwell laboratories contain more than
25,000 sqguare feet of work space. Both are equipped with
refrigerated storage areas, fume hoods, central deionized
water systems, and general utilities appropriate for modern
analytical work. Common egquipment such as ovens,
incubators, and distillation apparatus are supplemented by
specialized instruments described below.

Instruments

1. Laboratory Computer System

The multiuser information system is designed for sample
and data tracking as well as automatic reporting and
invoicing. The two laboratories operate from a shared
data base. Hardware includes:

a. Two ADDS Mentor computers.

b. Two Micom 8000 twelve-channel multiplexer modems.

c. Thirty WYSE video display terminals.

4. Four high-speed form printers and three letter-
guality printers.

2. Gas Chromatograph/Mass Spectrometers

The five GC/MS instruments include:

a. Two Finnigan 4000 series GC/MS systems interfaced
with Nova 4X and 4C computers utilizing Winchester
70 megabyte and 35 megabyte disk drives,
respectively for data acquisition. Computer 4X is
equipped with Finnigan 6.1 REV Superincos software
while computer 4C has 5.1 REV. Cipher streamer
tape cartridges are used for long-term data
storage.

Iv-1
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b. One Finnigan OWA/1050 GC/MS interfaced with a Nova
4C computer utilizing a 70 megabyte Winchester disk
drive for data collection. This data system also
employs 5.5 REV Superincos Finnigan software. A 1/4
inch cartridge tape drive is used for long term
data storage. The GC/MS instrument can be
configured in capillary or packed column modes. A
Tekmar automatic liquid sampler is also used for
volatile analysis.,

c. One Finnigan Model 5100 GC/MS interfaced with a
data general Nova 4X computer utilizing a 20
megabyte Winchester disk drive and a 1/4 inch
cartridge cipher tape drive for longer data
storage. The 5100 is equipped with a Model 8600
series autosampler.

d. One Hewlett-Packard Model 5890/5988A GC/MS
interfaced with an HP 1000 computer data system
consisting of 1 megabyte main RAM memory, 132
megabyte fixed Winchester disk drive, and a 1/4
inch streamer tape for data archiving. An HP Model
7673A autosampler allows automatic sample intro-
duction. RTE-6/UM GC/MS quantitation software is
combined with the Agquarius Revision E CLP forms
generation software. The system also includes HP
5934 and HP 2563 printers, two HP 150 PC "smart
terminals" and Advance Link data communications
software.

Gas Chromatographs

Selective detector gas chromatography is employed to
solve a variety of analytical problems in which
components of a general chemical class are to be
distinguished from background materials not having the
class-specific properties. The 20 gas chromatographs
currently in use are equipped with a wide variety of
detectors, including the following:

a. Flame ionization detector. Nonselective, used for
fuel fingerprinting and odor pattern matching.

b. Thermal conductivity detector. Nonselective, used
for the analysis of methane, carbon dioxide, and
other gases.
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c. Electron capture detector. Moderately selective
for electron capturing components such as
organochlorine pesticides, PCB, and phthalates.

d. Flame Photometric Detector. Selective for
phosphorus or sulfur containing organics such as
organophosphorus pesticides or sulfur gases.

e. Hall detector. When operated in the halogen mode,
highly selective for compounds such as trihalo-
methanes and chlorinated solvents. It can also be
operated in sulfur-selective mode.

f. Photoionization detector. Selective for
photoionizable components such as aromatic
solvents, esters and unsaturates.

g. Thermionic selective detector. Selective for
nitrogen and phosphorus containing organics such as
organophosphorus pesticides and amines.

Liguid Chromatograph

Altex model CS4400 ligquid chromatograph (LC) is
equipped with a microcomputer-controlled solvent
gradient system, a multichannel chromatography data
system, a variable wavelength UV/VIS detector, and
heads for both analytical and preparative scale work.

Inductively Coupled Plasma Spectrometer

The Perkin-Elmer Plasma II Inductively coupled plasma
spectrometer (ICP) is equipped with a Perkin-Elmer
Model 7500 Professional Computer with color graphics
for full automation of sample processing and data
handling. Supported with a PR 210 dot-matrix color
printer, the instrument is capable of determining up to

15 different trace metals in a single analysis.

Atomic Absorption Spectrophotometers

The six instruments in current use include Perkin-Elmer
models 5000 (2), 2380 (2), 460, and 503 which are
equipped to perform flame, graphite furnace, gaseous
hydride, and cold vapor analyses.

VIiI-3
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10.

11.

12.

13.

Ion Chromatographs

2 Dionex Model 10 and a Dionex Model QIC are equipped
with conductivity and electrochemical detectors. They
are employed for multicomponent analysis of anions and
cations in complex matrices.

Autoanalyzers

An Alpkem Model RFA 300, a Technicon Model II, and a
Lachat Model 4 are autoanalyzers routinely used for

nutrient analyses. Manifolds available include NOZ,

NO3, PO4, Cl, S04, CN, NH3, Cr VI, and TKN.

Spectrophotometers

The nine spectrophotometers available for routine use
include Bausch and Lomb fixed wavelength models,
pPerkin-Elmer models UV/VIS 283 and 137B IR, and a
Coleman model 21 flame photometer.

Total Organic Carbon Analyzers

Dohrmann model DC80, Beckman models 915B, and
Oceanographic International Model 700 are available.
Tnstrument selection depends on matrix type and
concentration.

Total Organic Halide (TOX) Analyzers

Xertex (Dohrmann) model DX20 and Oceanographic
Instruments model 610 TOX analyzers are available for
RCRA groundwater compliance monitoring.

Radiochemical Counter

Gross alpha and /or beta concentrations can be
determined with an Eberline model MS-3 high voltage
supply and an FC-2 internal proportional counter.

Treatability Equipment

The Pasadena laboratory has a 700 sguare foot area
designated for treatability studies. We have a
broad array of laboratory scale equipment for
evaluating the feasibility of various treatment
processes. Equipment available includes biological
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reactors for activated sludge treatment; ozone
generator with column contactors for oxidation
treatment; various carbon, mixed-media, sand, and ion
exchange columns for filtration/adsorption treatments;
and paddle stirrers for flocculation treatment.

14. Biocassay Egquipment

Bioassays are conducted in a 200 square foot
temperature-controlled environmental chamber. One 350
gallon aguarium provides large scale holding capacity
for acclimation of test species.

Routine equipment maintenance and instrument service is
performed on an appropriate service schedule basis. Major
instruments such as balances, gas chromatographs, atomic
absorption spectrophotometers, and the GC/MS systems are
maintained under commercial service contracts or by in-
house service technicians. Calibration, sensitivity, and
response checks on a daily basis establish unscheduled
service needs for analytical instruments.

Reagents and Supplies

Reagent chemicals, purchased from reputable laboratory
supply companies, are of ACS reagent grade or better.
Calibration standards are either prepared in-house from
high purity starting materials or purchased as standard
concentrates. Commercial standards are certified by the
supplier and are checked on receipt against the previous
laboratory standard. Carrier gases, solvents, acids and
deionized water are checked on a daily basis.

Iv-5
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SECTION V

GENERAL QUALITY CONTROL PRACTICES

A. Blanks

1.

Method Blanks

Method blanks are introduced on a daily basis or at a
frequency of one-in-twenty if more than that number of
determinations are run in one day. The blanks consist
of organic-free or deionized water which is then
carried through the analytical scheme as for real
samples. They serve to locate any contamination
associated with laboratory storage, laboratory
instrumentation, or equipment coming into contact with
the sample during processing. They provide the
fundamental baseline against which the sample signal is
measured.

. ‘Field and Travel Blanks

These closely related types of blanks find their most
extensive application in analysis for volatile organic
compounds. For each kind, the blank begins as organic-
free reagent water in the laboratory. For a travel
blank, a sample vial is filled with the reagent water
at the laboratory and then carried with the sample
containers out to the field and back to the laboratory.
Field blanks are carried to the sample site in a sepa-
rate container, with a vial being filled at the
sampling location. In either case, the blank serves to
identify and possibly correct for contamination
associated with collecting or transporting the sample.

Sample Blanks

These blanks come into play when native sample
characteristics (most often color or turbidity)
interfere with a determination. If the method in
guestion relies on spectrophotometric detection, the
sample's original absorbance at the wavelength of
interest is measured and subtracted from the absorbance
of the final developed color. The value is recorded in
the bound bench book so both the apparent concentration
and the corrected value may be calculated.
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Standard Curves

Spectrophotometers are standardized daily with at least
three concentrations for every test. Absorbances are
recorded in the bound notebook associated with each test;
this step permits detection of any change in absolute
performance. Indications of declining sensitivity or wave-
length inaccuracy are corrected by having the unit
professionally serviced.

Gas chromatograph and GC/MS determinations are standardized
with curves containing at least three points as described
in the October 26, 1984 Federal Register. The curves are
verified on a daily basis with a gquality control standard.

standard solutions are prepared at intervals specified in
the referenced methods. Where no 1imit is stated, they are
replaced at intervals short enough to prevent detectable
deterioration during the 1ifetime of the material. Even
when no deterioration is detected, standards are replaced
at least once every six months.

Internal Standards and surrogates

Internal standards are added to concentrated sample
extracts of semivolatile priority pollutants and to the
purging aliguots of volatile priority pollutant samples.
They serve to detect losses during capillary column
injection of semivolatiles or during the purging of
volatile priority pollutants. They provide a means for
applying corrections to individual sample results providing
that such losses are not extraordinarily large.

surrogates are typically spiked into the samples prior to
extraction and thereby provide recovery data for sample
workup. The recovery data can be used to identify
systematic recovery problems or sample specific extraction
problenms.
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Duplicates and Spikes

Every tenth sample is analyzed in duplicate. The duplicate
aliguots are carried through the entire workup and
analytical scheme. The automated log-in system on the
computer assigns samples for duplication based on
designated matrix type. This assures that samples such as
soils and hazardous wastes are duplicated at least as
frequently as waters and wastewaters. How closely the
results compare with each other provides a measure of
precision for the determination.

The same sample which is duplicated is also subjected to a
spike analysis. In this technique, a third aliquot of the
sample has added to it a known quantity of the analyte.

The recovery on the resulting spiked sample relative to its
theoretical value reflects the accuracy of the deter-
mination. Since percent recoveries are often strongly
influenced by the sample matrix, spiking real samples
provides information on interferences as well as method
performance.

Duplicate results and spike recoveries are sorted by matrix
type for statistical analysis and calculation of control
charts. If a particular determination is not carried out
frequently enough on a particular matrix type for

successful statistical manipulation, the results are
grouped with others of similar matrices.

Laboratory Control Standards

These standards are purchased or prepared independently of
method calibration standards. For every ten samples logged
in for a particular determination, the computer assigns a
laboratory control standard (LCS). The true value and the
recovered concentration are archived along with duplicate
and spike results.

BOE-C6-0183885




SECTION VI

SPECIALIZED QUALITY CONTROL PROCEDURES

Organics by Gas Chromatography

Specialized quality control procedures for these analyses
are typified by those used for Pesticides and PCB by EPA
Method 608. For every nine samples analyzed, another three
QC samples--a method blank, a duplicate, and a spike--are
run. One QC control sample is analyzed for every 10 client
samples. The results are compared to the acceptance
criteria listed by EPA in the Federal Register. If the
result for a particular constituent does not meet the
criteria, the sample is reanalyzed for that constituent.

Oorganics by GC/MS

1. Volatile Organics; EPA Method 624

Prior to the analysis of samples, and after meeting the
calibration criteria for 50 ng Bromofluorobenzene
(BFB), the GC/MS system is initially calibrated at a
minimum of five concentrations to determine the
linearity of response. Linear calibration curves and
response factors for each of the EPA Method 624
compounds are periodically established by analyzing
five concentrations over a 50 to 200 ug/L range. These
response factors are verified every twelve hours by
analyzing a QC check sample. Daily operation also
includes tuning the GC/MS system with BFB to meet
instrument performance criteria established by the EPA.
For every nine samples analyzed, a method blank, a
duplicate, and a spike are also run. Three surrogates
and three internal standards are added to each sample
in order to monitor purging efficiency and instrument
operation.
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2. Base/Neutral and Acid Extractable Organics; EPA
Method 625

Before any samples are analyzed, the GC/MS system must
be tuned to meet the ion abundance criteria for a 50 ng
Decafluorotriphenylphosphine (DFTPP) sample every
twelve hours. Five-point calibration curves for each
of the EPA Method 625 parameters are established
periodically. The corresponding response factors are
verified every twelve hours by analyzing a QC check
sample. Daily ion abundance criteria are met by tuning
the instrument against a DFTPP standard. Five
surrogate standards are added prior to extraction of
the sample in order to monitor the extraction
efficiency of the method. A daily sensitivity check is
done by adding six internal standards in each sample
extract. In addition, three quality control samples, a
method blank, a duplicate and a spike are analyzed
every batch of nine samples.

Metals Analysis

Most metals analyses are done by one of three techniques:
flame atomic absorption spectrophotometry (FAR), graphite
furnace atomic absorption spectrophotometry (GFaA), or
inductively coupled argon plasma emission spectrophotometry
(ICP). Available supplementary techniques include cold
vapor and hydride generation. All sample digestions follow
EPA or Standard Methods prescribed procedures. A daily
method blank is run for each element. A three-point
calibration curve is determined daily for each element.
calibration standards for that curve are prepared by fresh
dilution of 1000 mg/L certified standards obtained from
comnmercial sources.

When the concentration of the metal being determined
exceeds the highest standard, the sample is diluted so it
falls within the range of calibration. A daily laboratory
control standard is run for all metals. The accuracy of
analysis of metals in soils is checked periodically by
analyzing a National Bureau of Standards reference material
such as SRM #1646, an estuarine sediment.
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D. Selected General Chemistry Procedures

1.

Biochemical Oxygen Demand (BOD)

samples for five-day BOD are stored at 4 degrees C and
set within 48 hours of receipt. To test the quality of
the dilution water, its dissolved oxygen is measured
ijnitially and at the end of the five-day incubation
period. Three dilutions of each sample are set. The
oxygen depletion of at least one of the dilutions must
be at least 2 mg/L; the final dissolved oxygen content
must be greater than 1 mg/L. One duplicate and one
glucose-glutamic acid laboratory control standard are
set with each batch of samples. Fresh BOD seed in the
form of settled primary effluent from a municipal
wastewater treatment facility is obtained weekly. Seed
material for analysis of industrial samples is also
available.

General Mineral Analysis

several checks on the accuracy of the analysis of
drinking water for general minerals are applied. The
anion-cation balance must agree to within +/- 3
percent. Also, the total dissolved solids content
should fall within 65 to 75 percent of the specific
conductance.

colorimetric Analysis

Chemical oxygen demand, cyanide, phenol, nitrate,
nitrite, and phosphate can all be done colori-
metrically. Each analysis requires a three-point
calibration. A linear regression is performed to
ensure that operating conditions are in order, and that
the analyst is working in the linear range. Typical
values for the correlation coefficient exceed 0.995.

Titrimetric Analyses

Hardness, alkalinity, chloride, free COZ2, and chemical
oxygen demand can all be determined titrimetrically.
Titrants are standardized using primary standards.
Deterioration of the titrant is avoided through monthly
checks of the standardization. Careful review of
laboratory control standards will also assist in
jdentifying gradual changes in normality.
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5. GCravimetric Analyses

0il and grease, total solids, dissolved solids,
suspended solids and gravimetric sulfates all fall in
this category. Each analysis depends heavily on the
accuracy of the balance used. For this reason,
balances are checked each week against Class "S"
weights. Dessicants are monitored to ensure a
"moisture free" environment during storage of samples.
Oven temperatures are also monitored regularly to
ensure compliance with those specified in the EPA
Methods.

Microbiology

Certification requirements of the california Department of
Health Services control the principal features of
microbiology QC. These features include daily recording of
all incubator temperatures, recording and filing of the
autoclave performance record, sterilization of sample
containers, application of a dechlorinating agent to sample
containers, and monthly performance of a completed coliform
test to verify routine confirmed coliform results.

An annual water suitability test is run to make sure the
purified water used in media preparation contains no growth
promoting or inhibitory substances. An inhibitory residue
test is carried out annually on glassware to verify that
routine cleaning procedures will not adversely affect
results.

Fish Bioassay

Fish toxicity bioassays are carried out according to
california Department of Fish and Game Guidelines, using
specified test organisms, sample dilutions, and sample
volumes. They are conducted in a constant temperature room
in which fish are acclimated for seven days prior to use in
tests. Checks performed before and during tests on the
control tank and on all dilutions are pH, temperature, and
dissolved oxygen level. Freshwater bioassays are checked
for alkalinity and hardness while saline or brackish
bioassays are checked for conductivity at the beginning of
the test. A test is considered invalid if there is more
than 10 percent mortality among control fish during the
test. Temperatures of test solutions must be within the
specified test range for the organism used. Confidence
iimits are established using procedures provided by
California Department of Fish and Game.
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SECTION VII

PERFORMANCE AUDITS

Laboratory Control Standards and Check Samples

Certified reference materials are acquired from the
National Bureau of Standards for metals in tissue and
sediment-like matrices. EPA provides performance
evaluation standards for both metals and organics.
Additional certified reference materials are provided by
the American Industrial Hygiene Association as part of
their laboratory certification program. Using external
sources for control standards ensures uniform and accurate
results.

Certification Programs

The laboratories are subjected to performance audits
initiated several times every year. Recent audits have
included:

1. USEPA semiannual drinking water performance
check samples (WS series).

2. USEPA semiannual wastewater performance check
samples (WP series).

3. california Department of Health Services (DOHS)
certification for the analysis of priority pollutants
and agricultural pesticides in well water, 1984.

i3

Arizona Department of Health Services certification for
the analysis of Title 22 constituents and fumigants
(EDB, DBCP) in drinking water.

5. Orange County Environmental Management Agency approval

to analyze for metals, inorganics, halogenated pesti-
cides and PCBs.

6. California DOHS certification for complete chemical
analysis of hazardous waste.
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Brown and Caldwell Interlaboratory Comparisons

The exchange of samples between laboratories is a widely
recognized gquality assurance measure which provides
information about procedural errors, contamination unique
to a particular laboratory, and interlaboratory precision
and accuracy. Since Brown and Caldwell Laboratories
consists of two independently operated but similarly
equipped laboratories, interlaboratory studies may be
carried out with particular convenience. In this way one
laboratory can serve as the external quality assurance unit
for the other. The Sample Control Section of each
laboratory is responsible for the splitting of samples for
such comparative purposes. The interlaboratory exchange
program is usually reserved for major projects with special
QA/QC regquirements.

Round Robin Studies

Brown and Caldwell Laboratories frequently participates in
studies of methods or performance among groups of well
qualified environmental laboratories. Samples for such
studies have been provided by Los Angeles County Sanitation
Districts, Orange County Ssanitation Districts, Electric
Power Research Institute, and other public agencies and
trade associations.
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SECTION VIII

DATA HANDLING AND ASSESSMENT

Computer Management

The laboratory utilizes a computerized sample control and
data management system for collecting and reporting
analytical data. Upon receipt, a sample is logged into the
computer to initiate the process. Associated with each
sample is a unigque log number, client sample description,
sample matrix type, required analyses, and due date. Also
included is supplementary information such as special
handling requirements.

The next morning, each section supervisor receives a packet
of computer generated work sheets listing work in house
arranged according to analytical parameter and due date.
The sheets listing groups of samples are then distributed
to the appropriate analysts. The analyst performs the
necessary analysis and records the raw data in a
permanently bound notebook. calculations are made and the
final result is entered onto the appropriate computer work
sheet.

That evening, the data input operator enters the day's
results into the computer where they are transferred to
nwork awaiting approval" (WARA) status. The following
morning the computer prints the previously entered results
on work sheets which each analyst checks against the
original data as recorded in the analytical notebook for
that parameter. The analyst initials the entry to signify
approval or can make corrections if necessary.

Later that day the initials are entered into the computer,
which then transfers the data to the "report" file. When
all the results for a particular sample have been entered
and approved, a final report is printed. The printed

report is reviewed by the section supervisor and signed by
the Laboratory Director before being mailed to the client.

This computerized system maintains a complete audit trail
for the work done on each sample. Information such as date
sampled, date received, analyst's name, date completed, and
the analytical method used in each determination are all
retrievable from the data base.
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Archiving

Following analysis, all samples are kept for a minimum of
30 days. In this way, questions raised during the review
of data can be addressed by inspection of the sample or by
complete reanalysis using a different method. Analysis for
components subsequently added to the list of constituents
to be measured and incompatible with previous sample workup
may be analyzed without resampling. The chief quality
assurance feature provided by the archived samples is the
ability to use the archived samples to resolve problems
which may be noted only as the data are compared and
interpreted.

Organic sample concentrates are sorted by project, clearly
ljabeled and stored in a freezer for future reanalysis.
Therefore, if methodological advances, changes in scope, Or
evidence of instrument malfunction are developed following
analysis, complete reprocessing of the sample is not
necessary.

Raw data for most procedures are kept in bound notebooks
associated with the test or group of determinations. The
completed notebooks are filed in the laboratory for
reference should future comparisons be desirable. Raw
chromatographic data, such as that collected in the
guantitation of trace organics, are filed to permit
¢critical reexamination at any time. Such information is
particularly useful in cases where the inspection of old
data may yield clues regarding the presence of newly
jdentified species.

GC/MS chromatograms are similarly archived together with
the spectra of chromatographically isolated but uniden-
tified components. In addition, raw GC/MS data are
transferred to tape in an EPA approved format in order to
permit reprocessing to retroactively search for new classes

of compounds or otherwise reexamine previously reported
findings.

iIn addition to computer storage, a hard copy printout of
every sample report is filed under the client's name and
saved for five years.
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Detection Limits

The method detection limit is often defined as the minimum
concentration of analyte which can be identified, measured,
and reported with 99 percent confidence that the
concentration is greater than zero. The method detection
1imit is mathematically defined as three times the standard
deviation of seven replicate analyses of the analyte in
gquestion. The seven replicate determinations must be
nonconsecutive and the analyte must be within five times
the estimated detection limit.

When a sample is diluted, the reported detection limit is
equivalent to the method detection limit multiplied by the
dilution factor. This procedure for establishing the _
method detection limit is provided in Appendix B of 40 CFR,
Part 136, as published in the Federal Register of October
26, 1984.

Assessment

Before the significance of analytical data can be assessed,
it is necessary to know how precise, how accurate, and how
complete the data subsets are. Precision is amenable to
strict definition by the analysis of replicate results
according to schemes outlined in the USEPA Handbook for
Analytical Quality Control in Water and Wastewater
Laboratories, March, 1979, Chapter 6. Accuracy is somewhat
more difficult to assess. Spike recovery determinations,
regular analysis of laboratory control standards, and use
of external check samples contribute to the general
assurance that the accuracy of a determination is within
acceptable limits. The ultimate accuracy of a
determination also depends on factors external to the
laboratory such as sampling and storage conditions.
completeness is the most difficult characteristic to
assess, depending as it does upon such factors as
representativeness of sampling and subsampling, selection
of the appropriate analytical constituents, and scope of
the sampling program relative to the size of the
environmental question being addressed.

While ultimate assessment depends on the experienced
judgment of knowledgeable individuals, statistical
treatment of the data can provide some objective measure of
their soundness. The Federal Register includes required
calculations for accuracy on spiked sample for
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several organics methods. The same calculation may be used
for any test amenable to spiking:

P = 100(A - B)/T

Where:
P = Percent spike recovery
A = Concentration determined on spiked sample
B = Concentration determined on original unspiked
sample
T = True value of spike added

Precision values may be calculated from analysis of dupli-
cate pairs. In his manual Quality Assurance of Chemical
Measurements, John K. Taylor of the National Bureau of
Standards provides a formula for calculating the standard
deviation based on a series of duplicates. When a
sufficient number of spiked samples or duplicate pairs (at
least 20) have been analyzed, control charts may be
calculated. Because of the wide diversity of sample types
and many different determinations, control charts have
usually been calculated only in connection with special
programs requiring them. However, the laboratory computer
system is now being programmed to calculate and maintain
charts for every test on every type of sample. For
accuracy, the mean recovery and standard deviation (S) are
calculated.
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SECTION IX

CORRECTIVE ACTION

The control chart, predetermined acceptance limit, or EPA
acceptance criteria serve as alert systems for unsatisfactory
or unexpected results. The nature of corrective action may
take several forms, but the first step is usually to repeat the
analysis on the sample which failed. 1If the repeat does not
replicate the failure, and prior and subsequent QC data do not
indicate a systematic error, the value may be treated as a
random error and disregarded.

More commonly, diagnosis and correction of an analytical
problem will follow. If the repeat analysis continues to show
difficulty, the analyst will bring it to the Section
Supervisor's attention. If the required correction is not
readily apparent, the supervisor will call in the laboratory
Technical Director and the Quality Assurance Director.
Together, they plan a series of steps to isolate and correct
the problem. Based on fregquency of occurrence and
correctibility, the usual checking order includes:

1. Check the calculations.

2. Check laboratory control standard. This may reveal
systematic errors.

3. Examine the sample for non-homogeneity or peculiar
interferences.

4. Check instruments for proper performance.

5. Verify that standard solutions are fresh and properly
prepared.

6. Assure the purity of reagent water or reagent gases.

7. Closely observe the analyst to be certain no procedural
errors are occurring.

During the troubleshooting process, routine analysis for that
determination is discontinued. Once the problem is found and
corrected, the best estimate is made of when the problem first
occurred. Data collected after this critical point is
discarded. If possible, all analyses since the last valid
control check will be repeated. Analyses performed after the
resolution of the problem must be accompanied by more
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duplicates and spikes than the regular ten percent level. The
higher level of QC continues until the Section Supervisor and
the Quality Assurance Director are satisfied that the problem
has been completely solved.

To assist efficient resolution of problems, the Quality
aAssurance Director maintains a test-based file of previous
corrective actions. The material is readily available to both
laboratories. Since some determinations may be subject to
common errors, this program helps reduce the time required to
correct a problem if the other division laboratory has
previously dealt with the same issue.
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SECTION X

LABORATORY MAINTENANCE

Service contracts are maintained for the Finnigan 4000 mass
spectrometers. A spare parts inventory is maintained which
includes heaters, sources, oven assemblies, filaments, traps,
electronics modules, RF generators, power controllers, vacuum
controllers, columns and jet separators. A service contract is
also maintained for the Varian 3400 with ECD detector. Spare
septa, columns (DB608 and DBS5) and column fittings are kept.
Maintenance on each instrument is recorded in log-books
accessible for review.
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HARGIS + ASSOCIATES, INC.

APPENDIX C-2

LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PLAN
ANALYTICAL TECHNOLOGIES, INC.
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LABORATORY

QUALITY ASSURANCE/QUALITY CONTROL PLAN

Laboratory Quality Assurance Officer
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—

ANALYTICAL TECHNOLOGIES, INC. SAMPLE 1.D. AND COHOITION

CLIENT:W ACCESSION #: /75 = 2

OATE RECEIVED: X ~o2/— S

SAMPLE CONDITION UPON RECEIPT YES NQ
1) Are EPA seals intact? () AM#Z ()
2) Are EPA sample tags present? R (S TN 2 ( )
3) Is there a chain of custody? (<) ( )
4) Are the sample tags, sample containers and chain of (£) ( )

custody all in agreement?
If no, explain

5) Do the number of samples received agree with chain <) ( )
of custody?
If no, explain

€) Does the sample matrix agree wigp chain of custody? () ()
If no, explain

7) Were the samples received cold? (< ( )

8) Are the sample containers intact? (i.e. not broken, (<) ( )
leaking, etc.).

9) Is there any headspace in the VOA vials? _ () (=)

If so, which ones

B tatoc erw /{/m- 1/0140(/0% Azl + )75

AT] SAMPLE I.0. (CROSS-REFERENCE WITH CLIENT 1.0.)

W 2L7400 16)
Q) _ pl9 03 17)
N L1 2Y¥ 18)
8 _p1FY95 19)
S)_DLTF 426 20)
6)_prs 8407 21)
N_p/2 428 L 22)
8)_ L/ 409 23)
9) 7/1;?.5@1,4 24)
10) 25)
1) 26)
12) 27)
13) 28)
14) 29)
15) » _30).
7 9b
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qment of the laboratory, signatures mus

Feturnsd

chein-of-custody forms both for  the
he perscon releaszing the specimen.

=, Each signature must be noted
time of transfer.

&. DO NOT cpen the sample if any
have not been documented. Call the

if exceptions ars notied.

S & copy of the completed form
with the report.

Chain of Custcdy Record Exampls
{z==e attachesd +orm
1
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Compeny Company Company Company
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TIME TIME TIME TIME |
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I+ iz defined as the lowest concentration which can be
+ spe-itic level cof confidence. It i the mimimum
of & substance that can be mezsured and repotrted
=rce that the tim2 value, corresponding to = zingle
above zZsro.
aTIi'e methode For which the LOD are developed have Lazen
bzc=d or EF& methods for Oroanic Chemicsl Grnziyeis of HMunizipel
zrd Indusztrizl Wastewszter Appendlix 4 —~ Definitien and Frocedure
io+ the Detsrmination of the Method Detection Limit fi{see Appendis
IV,
& participant of ths EF& contrsct lab p
frilows the Contract Resuired Detsciion Limits (CRDL)
ir tre IFE manusl isee éAprpendix IIDG.
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©.¢ QUALITY CONTROL PROCEDURES ARND DOCUMENTATION
5.1 (Overview of Guality Control Frogram
i. Quality Assurances
& quality assurance program is an essential  part
o< & sound analytical protocel ard should be used by individuals
sz well as by laboratory organizations to detect &and correc
problems 1n ths messuremsnt processs or to demonstrate  attainment
of & =state of statistical conmtrol. The obiective of quality
s=surance  programs  for analytical measurements is to  reduce
meacurensnt  srrors to aareed-upon limits and to assure that the
resulte have a high probability of being ac CEP+ab¢E quality Two
concepte are involved in quality assurance {1 guality ccntrml,
i = ; eztablished to comntrol errocrs; and 223 quality
= swstem ussd to wverify that the analvitical procese
ithin acceptsble limits.
=. Quality Control#
auality centrol program 1nL1 ides the tollowing:
(11 d= of arnd strict adherence to principles of good
iaboratory  sractice: {7) consiztent use of etandarg operation
proceduress (%) esztablishment of and adherence to carsfully
deszigred eroioccols for zpecific measuremsnt programs: {43 the
corsiz=tent uvse of gualified personnel; iy reliable and welli-
maintained eguipments; (&) SpRroprlate caiibrations and
ztandards; and (73 the close supervision of =11 operaticons by
management and  senior personnel. When properly conceived and
sxscuted, & suslity control program will result in & measuarement
evetem cperating in & ztate of statistical control, which means
srrors have bo=en reduced to acceptable levels and have bes=n
characterized statistically.
x®
Frincirles vironmental Anslysis, Anal. Chem. 1583, 55,
SEIO-Z2E1E, 51th, et al.
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. Duality Assessment
This ie the description of the tachniqueg uzed to

zc=esz the auality of the measurement oroces and the results.
The ectablishment of a system of "contrcl cnaﬁts” iz a basic
orifnCcirle. Comtrcl charts are plotse of multiple cata points from
the zame o s=imilar samples O RPrOCOESSSE VENEUS time. They are
used to ostermine if 2 svetem is in & sta of statistical
control. Somtrocl  charts should be wused te visualizse or monitor
tmne telative variability of repetitive reference materials,
zpiked =emples, and the analveie of surrcgates as a means o
azsessing the accuracy of meEasuremen ts

&

Completene

o=

:mE 1 gs=, % = Number of VYalid Data Aoguired
Total Humbsr of
o. Elind &.C. Samples (External/d.C.:
These are camples submitied to ocur 1
ordinary =oil, sediment, or water. Elind samples
{al vnocontaminated  sozily k) split s=zmples; {
dupiicates;  and (d)y psrformance evaluation samples.
& & Organization
fdzsembled data =hall be reviewed b
aFppropriate section supervisor before technical compilation
deliverables package. Final review D% the assembled delivers
package shall be urndertaken by the projiect manager.
T Standarg Logs
"Standsrd” icgs  shall bs maintained that =
indicate when prepared, concentrations, and by whom. They =
zlen indicate traceability back to the Frimary Standard ussd.
=addi whern & new lot of calibrators are prepared, & pars
testing chart shall record in current areas and responRsE® TaC
far  the old lot side by side with a new lc The intsnt is
provide maximum consistency of data.

the

in

oless
&
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B. iritial and Continuing Calibration Frocecures

S Gasz Chromatosraphy Methods (GCY), EFA Methods
HD1/BO1G, etc. Injection of secondary
ctandards, walidated by the use of EFA or MES
reference siandards, are used to adiust the
ser51t1u1t\ and selectivity of the amslytical
sevstem +or e=2ch compound being analyzed.
Calibrac1uﬁ of the chromatograrhic syvstem 1
ac:ompllswEU By  preparinzs  standards st &
mirmimum Df three concentration levels <o
each amalyte. The low level standard is  at
or neai the ezstablished detection limit. The
med1ium and high levsl standard are at
concentrations that Cotresnnng to the
sxpscted rengs  of concentrations  found in
re2al samples and will also defins : ing
ramnoce  of the G0 cdetsctor. Standards are
validatesd dails with the use of GO chect
solutions.

The resuliz of standarc !
medium, &nc high rangss) f vie
tzbulated with respect Ic  resporse Ve
concentration. The ratio between resson
and concentration, krnown as response factor
(RFI ., can be used to prepare a calibration
curve for each compound. Aliernately, i~ the
RE ie constant {less than 10% relstive
=tandsrd deviation) over the working ranias,
limearity can be assumsd and ‘; s Rr
c=n  hbe used in place of 8 ca CLrveE
for each Com

& Zas Chroma o .
EFA Method B=
for calilb Lt
csznzitivit 1t
similar oas chromatography
me=thods. The srimary diffsrence ostwsen &L
and GO/MS  methods  are concerned with  the
velidation of the mass spectromeisr as  the
detector. GC detectors generally operate by
sensing a change 1in an glectrical field,
wheressz, masc spectromsters ssnse & changs 1n
charge with referenc2 to the mass of the
compound. Further, the charged moleculs ion

£

will reproducibly fraament intc an array o

ions. The result is & charact: : ASS
spectum cof the compound. The in
the calibration of ths GT/MS i to
demonetrate the ionization and =1 tation
oFf cstandard mass spsctral tuning Ccompounds.
This is accomelished, as  well as £
zensitivity chesck, with the uze of two EFF

14
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A

+ times the sample valus

cperating range of the analvitical instrument, in thsse cases it

ie impcssible  to know thes magriitude of the analyte before the

spike iz added. Occasionally, the samples anc the spike sample

will recuire dilution to perform analysis of & perticular sample

within the cyvnamic range of the ins - trament Thiz dilutisn will
" the analvie 1in  the sample to th prome-
will sometimes cilute the spive below the range
The analyst in this case will not be abie to

ryv for that praticular analvts.

The lack of spike recovery data o an
emelw+e that has been diluted to levels outsice the w king
cercentraetion of  the instrument will be sup plemented by the
periodl arnzlysis of spibes WL check samplie 2nd other additziona
zample data.

A Maethod Blanke
Method blankes. zlz=n known &= reEszgent
ivzed Yor es matrix and each bsatch o
iguot, ggual in volume or wsight to
t orade deiconlIed t=r 1= =

o3

ot 1

W

~*
y

i

ri

includes addition.
caloulatio of surrogate
zre analyte compound sube
specificaliy raguested
particular scope of work
Surrogats compounds are
zample an f

ot th

zimilar

crp-a<m,w¢+
T

=, also kOown

rmining volatile
ontas = ==n
lwax anied
"owhil g=RARl o]

sazmples =
tion AME 3
an determined
uzh sourc2s Of

-ogate Spike Anal:

Where applicable,
sub=zequent detec
spiking compounds.
titutes, that is. t
ta be determined ¥
and most often not naturally cocouring.
added to sampies for  analysis  atter
= 4 cut and =are taken throuah the
Surrogete compounds, to =
erfere with the determination
gates must elsoc be chemicsally
to be determined =oo a2 o
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=.4 tss of Conmtrol Charte

Thz performance of & measurement svetem Can be
demonsitratses by the messurwm@nt of homogenocus and stable control
camples im 2 planned repeflilve Proc=ss. The datz gensraeted 1g
plotted 2= & control chart to indimats whether the messurement

=t = 3 ical control. It zigrmifies  the
1 urements ot ths control sample  to

sureEmnsEnt RrroCess, It warns  the

ion from F5% confidence  lesvel N

dritts, ot~ other types of
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Lab ID:

OUT-OF-CONTROL, EVENT REPORT

Description of Event

date recognized: by:

date occured:

date corrected: by:
Analytical Method:

Analyst: Section:
Type of Event:

Wy did event occur?

I.D. of Affected/Suspect Sample(s):

Corrective Action:

Signatures: Supervisor: Date:
1QaC: Date
Lab Manager: Date:
£
24b
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APPENDIX |

REQUIREMENTS FOR SAMPLE CONTAINERS, PRESERVATION

PROCEDURES AND MAXIMUM HOLDING TIMES OF SAMPLES .
Test Container(a) Preservation(b) Max imuen (c)
Holding Time
Acidity P,6 Cool, 4°C 14
AlkaTinity P,G Cool, 4°C 14 days
Ammonia P,G Cool, 4% 14 days

H2504 to pH<«2

Biolocical n
Tiform, fecal and total P,G Cool, 4°C 6 hours

0.008% Na25203*

Feczl streptococci P,6 Cool, 4% 6 hours
0.008% NaZSZOB*

Bicchemical oxygen demand P,G Cool, 4% 48 hours

Bromide P,G None required 28 days

Chemical oxygend demand P,G Cool, 4%¢ 28 days
HZSO4 to pH<2

Chloride v P,G None required 28 days

Chlorine, total residual P.G Determine on site Immediately

Color . P,G Coal, 4°C 48 hours

Cyanide, total and amenable P,G Cool, 4°C 14 days

NaOH to pH>12
~ Ascorbic Acid*®

Dissolved oxygen

Proble G bottle & top Determine on site 1 hour

Hinkler G bottle & top Fix on site 8 hours
Fluoride P None required 28 days
Hardness P,G HN03 to pH<2 6 months
Hydrogen ion (pH) P,6 Determine on site Immediately
Kjeldahl and organic nitrogen P,G Cool, 4%¢ 28 days

H2504 to pH<2

*required if residual chlorine present
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APPENDIX |

REQUIREMENTS FOR SAMPLE CONTAINERS, PRESERVATION
PROCEDURES AND MAXIMUM HOLDING TIMES OF SAMPLES (Continued)

Test Container (a) Preservation(b) Max {mum (c)
Holding Time
Chromium VI P,G Cool, 4°C 24 hours
Mercury P,G HNO3 to pH<2 28 days
Metals except above P,G HNO3 to pH<2 6 months
Nitrate P,G Cool, 4% 48 hours
Nitrate-nitrite P,G Cool, 4%¢ 28 days
H2504 to pH<2
Nitrite P,G Cool, 4% 48 hours
0i1 and grease Cool, 4°¢ 28 days
H2504 to pH<2
Extractables (including G, teflon- Cool, 4°C 7 days (until
phthalates, nitrosamines lined cap 0.008% Na25203* extraction)
organochlorine pesticides, 30 days (after
PCBs, nitroaromatics, extraction)
isophorone, polynuclear
aromatic hydrocarbons,
haloethers, chlorinated
hydrocarbons and TCDD) ‘
Extractables (phenols) G, teflon- Cool, 4%¢ 7 days (until
lined cap HZSO to pH<2 extraction
0%008% NaZSZOB* 30 days (after
extraction)
Purgeables (Halocarbons G, teflon- Cool, 4°C 14 days
and Aromatics) lined Add HC1 to pH<2**
septum
Purgeables (Acrolein and G, teflon- Cool, 4°¢ 14 days
Acrylonitrite) lined 0.008% NaZSZOB*
septum
Organic Carbon P,G Cool, 4°¢ 28 days
HZSO4 to pH<2
Orthophesphate P,G 48 hours

Filter gn site
Cool, 4°C

*required if residual chlorine present
**required for aromatics only
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APPENDIX |

REQUIREMENTS FOR SAMPLE CONTAINERS, PRESERVATION
PROCEDURES AND MAXIMUM HOLDING TIMES OF SAMPLES (Continued)

Test Container(a) Preservation(b) Max {mum (c)
Holding Time
Phenols 6 Cool, 4% 28 days
H2504 to pH<2
Phosphorus (elemental) G Cool, 4°C 48 hours
Phosphorus, total P,G Cool, 4°C 28 days
‘ H2504 to pH<2
Radiological
Alpha, Beta and radium P,G HNO, to pH<2 6 months’
Residue, total P,G Coal, 4% 7 days
Residue, filterable P,G Cool, 4°¢c 7 days
Residue, nonfilterable PG Cool, 4% 7 days
Residue, settleable P,G Cool, 4%¢ 48 hours
Residue, volatile PG Cool, 4% 7 days
Silica P Cool, 4°C 28 days
Specific conductance P,G Cool, 4°C - 28 days
Sul fate P,G Cool, 4°¢C 28 days
Sulfide P,6 Add NaOH 7 days
to pH>S
Sulfite P,G Analyze Immediately
Surfactants P,G Cool, 4°C 48 hours
Temperature ' P,G Determine on site . Immediately
Turbidity P,G Cool, 4°C 48 hours
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APPENDIX |

REQUIREMENTS FOR SAMPLE CONTAINERS, PRESERVATION
PROCEDURES AND MAXIMUM HOLDING TIMES OF SAMPLES (Continued)

(a) Polyethylene (P) or Glass (G).

(b) Sample preservation should be performed immediately upon sample collection.
For composite samples each aliquot should be preserved at the time.of
collection, if possible. Aliquots of the composite, which would require
multgple preservatives, should be preserved only by maintaining
at 4°C until compositing and sample splitting is completed.

(¢) Samples should be analyzed as soon as possible after collection.
The times listed are the maximum times that samples may be held
before analysis and still considered valid. Samples may be held
for longer periods only if the permittee, or monitoring laboratory,
has data on file to show that the specific types of samples under
study are stable for the longer time.

Some samples may not be stable for the maximum time period given
in the table. A permittee, or monitoring laboratory, is obligated
to hold the sample for a shorter time if knowledge exists to show
this is necessary to maintain sample stability.

(d) Samples should be filtered immediately on-site before adding preservation
for dissolved metals.

(e) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for
specific organic compounds.
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INSTRUMENT

MODEL

APPENDIX Il

ANALYTICAL TECHNOLOGIES, INC.
EQUIPMENT MAINTENANCE

Atomic Absorption 3030

MANUFACTURER Perkin Elmer

DATE OF INSTALLATION Aug. 25, 1982

SERIAL F_ 123655

SERVICE PHONE #_714-544-8383

MFG. CONTACT PERSON

Tony Rhoden

MAINTENANCE RECORD

DATE TYPE COMMENTS
10-1-95 | At € | D6 - mestndone plitetuluo used dails,
Tt
10-2-6¢ | St  E | DG :
10-385 | Aan F | HC
[0-4-85 | Bihe F | BY
fo-1-85 |A4nE |84
0-8-%% | Db ¥ | DY
[0-9-8S A E | D€
fo- 10-36 | A F | DG
Jo-11-35 {pdanE | DC
Jo-'4~25 | AdwF DG
Jo15-85 | Adwn B |DY
/{/l(,‘?y Ada B |BG M%WMWMM,G&M &
jo-1T-85 | Bdan B | DG
MAINTENANCE TYPES
FEoRe A. Inspect flush water supply and cooling water supply.
B. Check furnace alignment and sensor windows.
Dei | C. Replace graphite tube.
ke D. Inspect lamps.
= E. Clean contact cylinders.
F. Test program.
QUARTERLY G. Lubricate auto sampler.
H. Check power line conditions.
I. Miscellaneous (insert comments)
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APPENDIX 11l

Exhibit A
(Sheet 1 of 6)

Hazardous Substance List (HSL)* and
Contract Required Detection Limits (CRDL)*=»

Detection Lizmits
Low Water< Lov Soil/Sediment®

Volatiles CAS Rumber ug/L ug/Kg
1. Chloromethane 74~87-3 10 10
2. Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75=-01=4 10 10
4L, Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-09-2 5 S
6. Acetone §7-64-1 10 10
7. Carbon Disulfide 75-15=0 5 S
8. 1,1-Dichlorcethene 75=35=4 5 5
9. 1,1-Dichloroethane 75-35-3 - 5 5
10. trans-l,2-Dichloroethene 156-60-~5 5 5
11. Chloroferm 67-66-3 S 5
12. 1,2-Dichloroethane 107=06=2 5 5
13. 2-Butanone ' 78-93-3 10 10
14. 1,1,1-Trichlorcethane 71-55-6 5 S
15. Carbon Tetrachloride 56-23-5 5 S
16. Viaoyl Acetate 108-05-4 ’ 10 10
17. Bromodichloromethane 75=274 5 S
18. 1,1,2,2-Tetrachlorocethane 79-34~5 S S
19. 1,2-Dichloropropane 78-87-=5 5 S
20. trans-1,3-Dichloropropene 10061-02-6 5 b
21. Trichloroethene 79-01~6 5 H)
22. Dibdremochloromethane 124=-48-1 S 5
23. 1,1,2-Trichlorcethane 79-00-5 5 5
24. Benzene 71=43-2 5 5
25. €is-1,3-Dichloropropene 10061-01-5 S S
I1I-1-4¢
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APPENDIX 111

Exhibit A
(Sheet 2 of 6)

Detection Lizits
Lov Water® Low Soil/Sediment?d

Volatiles CAS Nuzber ug/L ug/Kg
26. 2-Chleroethyl Vinyl Ether 110-75-8 10 10
27. Bromoforma . 75-25<2 S 5
28. 2-Bexaoone 591-78-6 10 10
29. 4-Methyl-2-pentanone 108-10-1 10 10
30. Tetrachloroethene 127-18-4 g 5
3l. Toluene 108-88-3 5 S
32. Chleorobenzene 108-90~7 s S
33. Ethyl Benzene 100-41-4 5 s
34, Styrene 100-42-5 5 S
35. Total Xylenes 5 5

3Medium Water Contract Required Detection Limits (CRDL) for Volatile HSL
Compounds are 100 times the individual Lov Warer CRDL.

bMadiun Soil/Sediment Concract Required Detection Limits (CRDL) for Volatile
BSL Compounds are 100 times the individual Lov Soil/Sediment CRDL.

II1I-1-5
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APPENDIX 11l

Exhibit A
(Sheet 3 of 6)

Detection Limics
Low Water® Lov Soil/Sediment®

Seai=Volariles CAS Number ug/L . ug/Kg
36. N-Hitrosodimethylamine 62-75-9 10 330
37. Phenol 108-95~2 10 330
38. Aniline : 62-53-3 10 330
39. bis(2-Chloroethyl) ether 111=44=4 10 330
40. 2=Chlorophencl 95~57-8 10 330
41. 1,3=Dichlorobenzene 541-73-1 10 330
42. 1,4-Dichlorobenzexne 106=46-7 10 330
43, Bexzyl Alcohol 100~-51-6 10 330
44, 1,2-Dichlorobenzene 95-50-1 10 330
45. 2-Hethylphenol 95=48~-7 10 330
46. bis(2-Chloroisopropyl)

ether 39638~32-9 10 330
47. 4~Yethylphenol 106=44~5 10 330
48. N-Nitroso-Dipropylazmine 621-64=7 10 330
49. Eexachlorcethane 67-72~1 10 330
50. Rictrobenzene 98-95-3 10 330
51. Isophorone 78-59~-1 .10 330
52. 2-Nitrophencl 88-75-5 10 . 330
53. 2,4-Dimethylphencl 105-67-9 10 330
S&. Benzoic Acid 65-85~0 50 1600
55. bis{2-Chloroethoxy)

methane 111-91=1 10 : 330
56 2,k-Dichlorophenol 120-83~2 10 330
57. 1,2,4-Trichlorobenzene 120-82-~1 10 330
58. Naphchalene 91-20-3 10 330
59. &4—Chloroaniline 106=47-8 .10 . 330
60. Hexachlorobutadiene §7-68-3 10 330
61. 4~Chloro-3-methylphenol

{para-chloro~meta-cresol) 59=-50-7 10 330
62. 2-Methylnaphthalene 91-57=-6 10 330
63. Eexachlorocyclopentadiene 77474 10 330
64. 2,4,6-Trichlorophenol 88-06-2 10 330
65. 2,4,5-Trichlorophenol 95-95-4 50 1600

{
II1-1-6
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APPENDIX 11l

Exhibit A
(Sheet 4 of 6)

Detection Limits

: _Low Water~ Low Soil/Sediment®
Semi-Volatiles CAS Number ug/L ug/Kg
66. 2-Chioronaphthalene 91-58-7 10 330
67. 2~-Nizrocaniline 88~-74-4 50 1600
68. Dimethyl Phthalate 131-11-3 10 330
69. Acenaphthylene 208-96-8 10 330
70. 3-Nitrocaniline 99-09-2 50 1600
71. Acenaphthexne 83-32-9 10 330
72. 2,4-Dinicrophencl 51-28~5 50 1600
73. 4-Rirrophenol 100-02~7 50 1600
74. Didenzofuran 132-64-9 10 330
75. 2,4-Dinitrotoluene 121-14-2 10 330
76. 2,6-Dinitrotoluene 606-20~-2 10 330
77. Diethylphthalate B4-66-2 10 330
78. 4-Chlorophenyl Phenyl
ether 7005-72-3 10 330
79. Fluorene 86=73=7 10 330
80. 4-Nitroaniline 100-01-6 50 1600
81. 4,6-Dipitro-2-—=ethylphencl 534-52-1 50 1600
82. N-nitrosodiphenylamine 86-30-6 10 330
83. 4-Bromophenyl Phenyl ether 101-55-3 10 330
84. Hexachlorobenzene 118-74-1 10 330
85. Peanzachlorophenol 87-86-5 50 1600
86. Phemanthrene 85-01-8 10 330
87. Anthracene 120-12-7 10 330
88. Di-zs~butylphthalace 84=-74=2 10 330
89. Flusranthene 206=44-0 10 330
90. Beanzidine 92=-87=5 50 1600
91. Pyrene 129-00-0 10 330
92. Butyl Benzyl Phthalate 85-68~7 10 330
93. 3,3'-Dichlorcbenzidine 91-94-1 20 660
94. Benzo(adanthracene 56=55=3 10 330
95. bis{Z-ethylhexyl)phthalate 117-81-=7 10 330
96. Chrysene 218-01-9 10 330
97. Di-m-octyl Phthalate 117-84-0 10 330
98. Benzo(d)fluoranthene 205-99~-2 10 330
99. Bemzo(k)fluoranthene 207-08-9 10 330
100. Bemzo(a)pyrene 50-32-8 10 330
i

III-1-7

BOE-C6-0183941




APPENDIX 11l

Exhibit A
(Sheet S of 6)

Detection Limicts
Low Water® Low Soil/Sediment®

Semi-~Volatiles CAS Rumber ug/L « ug/Kg
101. Indeno(l,2,3-cd)pyrene  193-39-5 10 330
102. Diberz(a,h)anthracene §3-70-3 10 330
103. Benzo(g,h,i)perylene 191-24-2 10 330

CMedium Water Contract Required Detectiom Limits (CRDL) for Semi-Veolatile
ESL Compounds are 100 times the individual Low Water CRDL.

dyedium Soil/Sediment Comntract Required Detection Limits (CRDL) for Seai-
Volatile HSL Compounds are 60 tizes the individual Lov Soil/Sediment CRIL.

IT1I-1-8
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APPENDIX 11l

Exhibit A
(Sheet 6 of 6)

Detection Limirs

“Mediwz Water Contract Re
Compounds are 100 times

fMedium So11/Sediment con
BSL compounds are 60 tim

quired Decection Limicgs
the individuzl Lov Water CzOL.

tract Required Detection Limic
es the {adividual Low So{l/Sed

—

III-1-9

Lov Water Lov So{l/Sedimentt
Pesticides CAS Nu=ber ug/L ug/Kg=
104. alpha-BHC 315-84-6 0.05 2.0
105. beta-BHC 319-85-7 0.05 2.0
106. delza~BHC 319-86-8 0.05 2.0
107. gamma-BHC (Lindane) 58-89-9 0.05 2.0
108. Heptachlor 76~44-8 0.0s 2.0
109. Aldrin 309-00-2 0.05 2.0
110. Heptachlor Epoxide 1024-57-3_ 0.05 2.0
111. Endosulfan I 959-98-8 0.05 2.0
112. Dieldrin 60-57~1 0.10 4.0
113. &4,4'-DD2 72-55-9 0.10 L.0
114. Endrin 72-20-8 0.10 4.0
115. Endosulfan II 33213~-65-9 0.10 4.0
116. &4,4'-DDD 72-54-8 .10 4.0
117. Eadrin Aldehyde 7421-93-4 0.10 4.0
118. Eadosulfan Sulfare 1031-07-8 0.10 §.0
119. &4,4'-pDT 50=-29-3 0.10 4.0
120. Endrin Xetone 53494-70-5 0.10 4.0
121. Mecthoxychlor 72-43-5 0.5 20.0
.122. Chlordane 57<=74-9 0.5 20.0
123. Toxaphene 8001-35-2 1.0 40.0
124. AROCLOR-10156 12674-11-2 0.5 20.0
125. AROCLOR-1221 11104-28-~2 0.5 20.0
126. AROCLOR-1232 11141~16-5 0.5 20.0
127. AROCLOR-1242 53469-21-9 0.5 20.0
128. AROCLOR~1248 12672-29-6 0.5 20.0
129. AROCLOR-1254 11097-69=1 1.0 40.0
130. AROCLOR-1260 ’ 11096-82-5 1.0 40.0

(CRDL) for Pesticide HSL

s (CRDL) for Pesticide
iment CRDL. .
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APPENDIX 111

INSTRUMENT OETECTION LIMITS

LAB NAME ANALYTICAL TECHNOLOGIES, INC.

Required Detection
Compound Limits €CRDL)=ug/l
Mecals:
l. Aluminum 200
2. Antimony 60
3. Arseaic 10
4. Barium 200
5. Beryllium| ° S
6. Cadmium S
7. Calcium . 5000 ?
8. Chromium 10 |
2. Cobalce 50
10. Copper 25
"11. Izon | 100
12. Lead b]
13. Magnesium 5000
l4. iHlznganese 15
1S. Hercury 0.2
16. Rickel 40
17. Potassium 5000
18. Selenium b]
19. Silver 10
20. Sodium 5000
2l. Thalliunm 10
22. Vznadium S0
23. Zinc 20
Octhesr:
Cyanide 10

NR = Hot required
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Appendix IV

Definition and Procedure for the Determination
of the Method Detection Limit

The method detection limit {MDL) is defined as the minimum concentration of a
substance that can be identified, measured and reported with 89% confidence that
the analyte concentration is greater than zero and determined from analysis of a
sample in a given matrix containing anslyte.

Scope and Application

This procedure is designed for applicability to 8 wide variety of sample types
ranging from reagent (blank} water containing analyte to wastewater containing
anatyte. The MDL for an analytical procedure may vary as a function of sample
type. The procedure requires a complete, specific and well defined analytical
method. It is essential that all sample processing steps of the analytical method be
included in the determination of the method detection limit.

The MDL obtained by this procedure is used to judge the significance of a single
measurement of a future sample.

The MDL procedure was designed for applicability to a broad variety of physical
and chemical methods. To accomplish this, the procedure was made davice- or
instrument-independent.

Procedure _
1. Make an estimate of the detection limit using one of the following:

{(a) The concentration value that corresponds to an instrument signal/noise
ratio in the range of 2.5 t0 5. If the criteria for qualitative identification of
the analyte is based upon pattern recognition techniques, the least
sbundant signal necessary to achieve identification must be considered in
making the estimate.

(b} The concentration vaiue that corresponds to three times the standard
deviation of replicate instrumenial measurements for the analyte in
reagent water.

{c) The concentration value that corresponds to the region of the standard
curve where there is a significant change in sensitivity at low analyte
concentrations, i.e., 8 break in the slope of the standard curve.

{d) The concentration value that corresponds to known instrumental
limitations.

ftis ro‘wgnized that the experience of the analyst is important 1o this process.
However, the anzalyst mustinclude the above considerations in the estimate
of the detection limit.

2. Prepare reagent (blank) water that is as free of analyte &8s possible. Reagent or
interferance free water is defined as a water sample in which analyte and
interferent concentrations are not detected at the method detection limit of
each anslyte of interest. Interferences are defined as systematic errors in the
measured anaiytical signal of an established procedure caused by the
presence of interfering species (interfaerent). The interferent concentration is
presupposed to be normally distributed in representative samples of 8 given
matrix.

3. (s)  the MDL is to be determined in reagent water {blank), prepare a
laborstory standard (enalyte in reagent water) at 8 concentration which is
at least equal to or in the same concentration range as the estimated MDL
{Recommend between 1 and 5 times the estimated MDL) Proceed to Step
4.

A-1 Juty 1882
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(b) i the MDL 1s to be determined in another sample matrix, analyze the
sampie. if the measured level of the analiyte is in the recommended range
of one to five times the estimated MDL, proceed to Step 4.

H the measured concentration of analyte is less than the estimated MDL.
8dd a known amount of anatyte to bring the concentration of anaiyte to
between one and five times the MDL. In the case where an interference is
coanalyzed with the anasalyte: :

if the measured level of analyte is greater than five times the estimated
MDL, there are two options:

(1) Obtain another sampie of lower level of analyte in same matrix if
possible.

{2) The sample may be used as is for determining the MDL if the analyte
level does not exceed 10 times the MDL of the analyte in reagent
water. The variance of the analytica! method changes as the anaiyte
concentration increases from the MDL, hence the MDL determined
under these circumstances may not truly reflect method variance 8t
lower ansalyte concentrations.

4. (a) Take a minimum of seven aliquots of the sample to be used to caiculate
the MDL and process each through the entire analytical method. Make all
computations according to the defined method with final results in the
method reporting units. if blank measurements are required to caiculate
the measured level of analyte, obtain separate biank measurements for
each sample aliquot analyzed. The average blank measurement is
subtracted from the respective sample measurements.

(b) It may be economically and technically deirable to evaluate the estimated
MDL before proceeding with 4a. This will: (1) prevent repeating this entire
procedure when the costs of ansalyses are high and (2} insure that the
procedure is being conducted at the correct concentration. 1t is quite
possible that an incorrect MDL can be calculated from data obtained at
many times the real MDL even though the background concentration of
analyte is less than five times the calculated MDL To insure that the
estimate of the MDL is a good estimate, it is necessary to determine that a
lower concentration of analyte will not result in a significantly tower MDL
Take two aliquots of the sample to be used 10 calculste the MDL and
process each through the entire method, including blank measurements
as described above in 4a. Evaluste these data:

(1) if these measurements indicate the sample is in the desirable range for
determining the MDL, take five additional aliquots and proceed. Use
all seven measurements to calculate the MDL

(2) i these measurements indicate the sampie is not in the correct range,
reestimate the MDL. obtain new sample as in 3 and repeat either 4a or
4b. .

§. Calculste the variance (S?) and standard deviation {S) of the replicate
measurements, as follows:

s=71 |3 x- {3 %)/~
i=1 iz

s=(sy)*?

where: the x,, i = 1 t0 n 8re the anslytical results in the final method reporting
unite obtained from the n sample aliquots and ; X2 refers to the sum of
the X valuesfromi=1ton. i=1

6. (a) Compute the MDL as follows:

MDL = to1, 12 = o (S)

A2 July 1882
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where:
MDL = the method detection

te-1 1-2 o o = the students’ t vaiue appropriate for 8 99% confidence
level and 8 standard deviation estimate with n-1 degrees
of freedom. See Table.

S = standard deviation of the replicate analyses.

(b} The 95% confidence limits for the MDL derived in 6a are computed
according 10 the following equations derived from percentiies of the chi
square over degrees of freedom distribution {X2/df) and calculated as
follows:

MDL.c. = 0.69 MDL
MDLyc = 1.92 MDL

where MDL o and MDLc, 2re the lower and upper 95% confidence limits
respectively based on seven sliquots.

7. Optional iterative procedure to verify the reasonableness of the estimated
MDL and calculated MDL of subsequent MDL determinations.

{a) H this is the initial attempt to compute MDL based on the estimated MDL
in Step 1, take the MDL es calculated in Step 6, spike in the matrix at the
calculated MDL &nd proceed through the procedure starting with Step 4.

{b) tf the current MDL determination is an iteration of the MDL procedure for
which the spiking level does not permit qualitative identification, report the
MDL as that concentration between the current spike leve! and the
previous spike level which allows qualitative identification.

{c) H the current MDL determination is an iteration of the MDL procedure and
the spiking level aliows qualitative identification, use S? from the current
MDL calculation and $? from the previous MDL calculation to compute the
F ratio.

if -2'5'< 3.05

then compute the pooled standard deviation by the following equation:

Spomes =[6S%+ ssi] "
12
S!
d-s-; > 3.05. respike at the last calculated MDLU and process the samples
through the procedure starting with Step 4.
{c) Use the Sp.ewa 85 Calculated in 7b to compute the final MDL according to
the following equation:;

MDL = 2.681 {Spoces)
where 2.681 is equal 10 Lyz 1~a o g8

{d) The 95% confidence limits for MDL derived in 7¢ are computed according
to the following equations derived from percemlles of the chi squared over
degrees of freedom distribution,

MDLiz = 0.72 MDL
MDluc, = 1.65 MDL

where LCL and UCL are the lower and upper 95% confidence limits
respectively based on 14 aliquots.

Reporting

The snalytical method used must be specifically identified by number or titie and
the MDL for each analyte expressed in the appropriate method reporting units. lf
the anaiytical methcd permits options which affect the method detection limit,
these conditions must be specified with the MDL value. The sample matrix usad to

A-3 July 1882
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determine the MDL must also be identified with the MDL value. Report the mean
anslyte level with the MDL. If 2 laboratory standard or 8 sample that contained &
known amount enalyte was used for this determinastion, repart the mean recavery,
_end indicate if the MDL determinstion was iterated.

¥ the level of the anslyte in the serfple-matrix exceeds 10 times the MDL of the
wnalyte in reagent water, do not report awvalue for the MDL

Reference

Giaser, J. A, Foerst. D. L. McKee, G. D., Quave, S. A, and Budde, W. L., “Trace
Analysis for Wastewaters,” Environmental Science end Teehnology, 18. 1426
(1881).

Teble of Students’ t Vglues at the 99 Perceest Confidence Level

Nuriber of Degrees of Freedom
Reglicstés ~ R L/ .ty ae e e
-7 § 3.143
8 7 2.998
- 8 -] 2.896 .
10 8 2.821
11 10 2764
16 15 2.602
21 20 2.528
26 25 2.485
317 30 2457
67 60 2.380
o = L 2.326
!
A4 Juty 1882
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TABLE 1.

SURROGATE SPIKING COMPOUNDS
SURROGATE RECOVERIES

WATER SOIL

CONPOUND FRACTION SPIKE RECOYERY SPIKE RECOVERY

- O OB D G O D D G €D D DD DD T D € CB €D €D CF EED O3 T DT CF DB g v

ADOED (ng) LIMIT (%) ADDED (umg) LINMIT (2).

Toluene-08 - VOA 50 88-110 50 88-117
4-Bromofluorobenzene VOA s0 86-115 50 74-121
1,2 Dichloroethane-D4 YOA 50 76-114 50 70-121
Nitrobenzene-D5 BNA 50 35-114 100 23-120
2-Fluorcbiphenyl BNA 50 43-116 100 30-115
p-Terphenyl-D-14 BNA 50 33-141 100 18-137
Pheno1-05 BNA 50 10-94 200 24-113
2-Fluorophenol BNA 50 21-100 200 25-121
2,4,6-Tribromophencl BNA 50 10-123 100 19-122
Dibutylchloroendate Pest. 0.1 24-154 0.1 (20-150)
TABLE 2. BFB KEY ION ABUNDANCE CRITERIA

MASS ION ABUNDANCE CRITERIA

50 15 to 40% of mass 95

75 30 to 60% of mass 95

95 Base Peak, 100% Relative Abundance

96 5 to 9% of mass 174

173 less than 2% of mss 174

174 greater than 50% of mass 95

175 § to 97 of mass 174

176 Greater than 95% but less than 100% of mass 174

177 5 to 9% of mass 176

TABLE 3. OFTPP

KEY IONS AND ION ABUMDANCE CRITERIA

- D D D B D D DD DD D DD D DD DD

. MASS ION ABUNDANCE CRITERIA
' 51 30-60% of mass 98 -
68 Less than 2% of mass 69
69 Mass 69 relative abundance
70 Less than 2% of mass 69
127 40-60% of mass 198 «
197 Less then 1% of mass 198
188 Base peak, 100% relative abundance
199 §-9% of mass 198
275 10-30% of mass 198
365 Greater than 1% of mass 198
44 Present but less than mass 443
442 Grezter than 40% of mass 198

17-23% of mass 442

BOE-C6-0183949



056€810-90-3089

§=v

%
TABLE A-1

LIST OF EPA-APPROVED INORGANIC TEST PROCEDURES

Pasamaetes, unkte, and methad

Rolersnce (maethod No. or pege)

8m\d‘ud maethods 15th
Ed,

ASTM

EPA 1070 usas s
1. Acidity, as CaC0,, mg/L: Elacromelic end point | 308.1 402{4.0) ceceenssocssesramssasaresossnse: D1087-70(E)
or phenoiphthalsin end polnd.
2. Altabinity, aa CaCO, mg/L: Elsctrometia of color-
meiic: )
Tiratlon to pH 4.8, manual 3109 403.. D10aN{D).. o] §=1020-TB oreernreanscascorasorss
Ot prAomatsd +] 310.2 12030-78 cocvrcmrscomaressnes]
3. Aluminum—Tolal ® mg/L: Digestion * foflowed by
AA duech asplation 202.4 303G 1305 1278 ececsecssrroreasossossen <
AA hynace » 202.2 304 .
Induciively coupled plasma ] Mathed 200.7.0
Oy cotorimatric (Erochvome cyanine R) 3068
4, Ammonia (a8 N), mg/L: Manuel distiation & {at
phi 9.5):
Followed by 350.2 417A
Nasolenzation 350.2 4178 e D1426-76{A). I P Y.T 0 S [ pm—
Varation 350.2 447D
Elactiode 250.3 D1426-78()
Aulomaled phenate, of 350.4 AF D1426-70(C) 1 §-4823-T8 cevcscmssarssocomsmacsass-
Automaied elecrods
8. Antimony—Total &, mg/L: Digestion ® followed by
AA dusct aspiration 204.9 303A
AA hanacs, of 204.2 204
tnductively coupled piasma Method 200.7.%
8. Arsaiuc—Tolal 8, mg/L:
Digostion ® followed by 208.8
Hydride 2003 303E 02072-78{D).cooemmrmemsamcsssssons:] $-I002-TB errcemcamscremmsssrnn
AA hurnace. 200.2 304
tnduciively coupled plasms '] Mathod 200.7.9
Ox, colorimeliic (SODC) 200.4 3078 D207 2-TA{A). corersersnsassoresss §-3000-T8 «cconvcrsrsecamoscsrssssns |
7. Babum—Tolal®, mg/L: Digestion® fokowed by:
AA (iroct sepirstion 208.1 303C 1-3084~T8 covrersomsmsscensassasasee:
AA Axnace, of 2082 304 - .
tnductively coupled plasma d . Method 200.74 .
8. Borythum—Yoisl b, mg/L: Digestion ? lollowed by: ' '
AA direch asplration 210.4 303C DIBB-TB o cccsemansoersamess] 00T csccemrescommscssenses:
AA hunaos 2102 304

Frable ID in AYPRAI2SL,

IA X1GN3ddV
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TABLE A-1 (Continued)
LIST OF EPA-APPROVED INORCANIC TEST PROCEDURES

Posamater, unita, and method

Reterance (method No. or page)

) EPA 1070 Standard methods 151h ASTM USGs Othar
inductively coupled plasma fMethod 200.7.¢
01 oolorimelric (shuminon) 3000
8. Blocheimcal oxygen demand (DOD\), mg/iLs
Winkles {Azide modification) 408.1 so7 (L 1Y 2 B £ Ty f A A
Or elecrode mathod A P. 6482
10. Boron—Total, mg/L:
Colorimatic {(owoumin or 2123 404A FO12-78 e cesrssonss |
Inductively coupled plasma Method 200.7.¢
11. Bromide, mg/L: Tirimelic 320.¢ DI246-T7{C).coomvvensvccisseen. | H-1125-70 P. 844,98
12. Cadmium~—Total ¢, mg/L: Digestion® bl!owod .
AA dioct ssplation 2132 303A or 309B.......ccccerneneee.| DISET-T78 (A 0 B oceer.| -2135-78 01 §-3136-78 ... Pg. 867.9
AA K 0 213.2 304 P. 370
inchucively coupled plasma Method 200.7.¢
Voltemary® of 033%7-78(C)
Colorimetdic {Dithizone) 310D,
13. Calcum—Tolal ® mg/L: Digestion® followed by i .
Atamic shsorption 218.% 300A D58 1=-T7(C)oevemcanmraccsassasrsions B3952-78 . eosercsccmsmsssasoscsssses
inductively coupled plasma Mathod 200.7.¢
O1 EDTA duation 295.2 e G391-77(8)
14, Caibonaceous Blochemical oxygen demend 607(5.0.6)
(COON.), mg/l: Winkler (Azide modification) or
elocuode method with nitrification inhibitor,
13, Chemucel oxygon demand (CODY, mg/L:
Twimellc colorimatric 410.1 B08A DI262-78. .t nrncrnsnses] 1-3500-TB coeacsrrccnrrcsnnena] P. 6600 and
Manual o7 410.2 1-3582-718 ] . 979 and
4103 (Bx 3.1 EY £ Sy i L
Automated 410.4
Speclophotometric " "
16. Chloride, mg/L:
Titrimetsic (sitver nitrata) of 407A D312-87(B) cmireecrccsircnnsn | +-1183-78 P
Marcuric nivele N 2283 4078 D512-87{A). e rsersncsirssmsecer] b 1BE=TB erercnreresescsne| P. 8849 ¢
Colodmetic (fenicyanide) manual of D512-87(Clcnresmmmscsrensescss] I VBT =TR et secmarsresnms ] <
Automated 328.¢ or 323.2 407D [ 411 22 1 . Jeein
17. Chiorine—Yotsl residual, mg/L: = .
Tanmewic-amperomelric 230.1 400C D1253-T8(A),
Starch end point 2302 4000
fodomeusc of 3303 400A D1253-76(B)
DPO-FAS 3304 4080
Spactrophotomelrde, DPD; or 330.6 408E
Elucyode (u.,

IA X1ON3ddV



256€810-90-3084

L=V

TABLE A-1 (Continued)
LIST OF EPA-APPROVED INORCANIC TEST PROCEDURES

flateranco (method No. or page)

Paramaier, unke, and method
EPA 1070 Standard mathods 16th ASTM usas® Othat
16. Ciwvomium VI diosoived, mg/L: 0.48 micron e
on with: '
Exuaction and atomic sbsorpilon, of 2184 3038 [T A Y 2y { o
Colorimavic (Dphenyicarbaride) 1-1200-78 concrirrosmsssocasmssarns
9. Chvomeum—Tolal 9, mg/L:
Dipeston 2 {optionsl exuaction) followad by 218.3
AA duect sepivabon 218.9 303A Of J000ecencereeceenne] DIGBT-TTDY oo csrrnae| 1-3238-78 { P, 8378 -
AA hwnace 2182 304
inductvely coupled plasma . Uathod 200.7.¢
O« colomevic {Diphenylcasbaride) 212A DI8OT-TT(A)
20. Coban—TYotal®, mg/L: Digestion® loBowed by: .
AA doct asplration 2184 309A Of F03B enooemerecene] DIZER-TT (A Of B) o] 1-3240-78 0r -3230-7§ .. p. 370
AA hanace, of 2102 ki1
induciively coupled plasma Method 200.7.4
21. Color, platinum Coball unils o dominant wave- '
fongth hue, hursnance, punty: .
Colonmaotaic, ADMI 110.9 2040 ')
Platinum ocobali; or 110.2 204A 1-1250-78 aed
Spacuophotomabic 1102 2048
22. Coppai—Total®, mg/L: Dygeation? followed by:
AA dect asplration 2209 302A 0F 3008 crrner] D1688-TT (D 0f E} e | +-3271-76 04 §-3270-78 | P. 667¢ end P. 378
AA hanace 220.2 204 i
uductvely coupled plasma Method 200.7.¢
Colonmeu (Nsocupromne) 3198 D1868-TT{A)
Bonchomnate )
23. Cyanite—Total mg/L:
Manust distdaion with MgCle 235.2 4120
Followed by dtrimeuic 335.2 4928 P 229
Manuat of 2152 412C D2036-T5(A) .
Automaled ®* ppectrophotlometric 335.0 412D D2036-75(A) cceessccscsrecrsomrenee] 1-3300-78
24. Cysnids amenatis lo chlorination, mg/i: Manuel | 335.0 412F D2Y)3-76(8)
distation with MgCl: Followed by tuimetdo,
manusl o suiomatad 1% spectrophoiometria.
29. Fhaxida—Tolnd, mo/Ls .
Manual distilation ® 413A
Folowsd by manual of 340.2 4138 01170-72(D)
At tud eluckode 1432778 csccreersessresirons.
SPADNS 3404 413C D1170-72(A)
Or gutomalad complexone 3403 413E
'28. Gold—Votel®, mg/L: Dwjestion® followed by:
AA dredt esplration XTI Jo— 309A
O1 AA lumace 22 304
27. Hadness—Totsl ae CaCo. mgfis
Automated colodmetne 130.¢ \
EDTA Mrution 130.2 3148 D1126-87(B).comrcrcccrsreree} 1-1338-78 .
tnductevaly coupled plasma Msthod 200.7.*
Q¢ stonic abisorphon (sum. 295.0 ¢ 303A 1-3183-7T8 4 ceocreccrerersemenmnen:
ol Ca and My ss then raspeckve carbonates) | 242.1 2448-T8 e

IA X1GN3ddV
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TADLE A~1 (Continued) ‘
LIST OF EPA-APPROVED INORGANIC TEST PROCEDURES

RNalsrence {(method No. or page)
Pasametac, unft, and method EPA 1070 Siandard mehods 6th ASTM usas* Other
20. Hydrogen lon {pH), pH unlie:
Elecrometric 160.1 423 D1203-78(A) o7 D1203~ | $-1688-T8 o]
T0(D). .
Mensurements; or sutornated slockrnde tad |
20. Mdium—Tolal®, mg/L: Digestion® followed by:
AA diect asphation 235.9 303A. .
Or AA furnace 235.2 304
30. Won—Total®, mg/L:
Digeation ® followsd by 309A 0 3030 ceurormsm| D1088-T7
AA direct asplation 236.1 3038 {C o D) 1330178 coecsecrsrrennn | P, 8878
AA hunace 2182 304
inductively coupled plasma Uethod 200.7.6
O1 oolarkmelrl (Pneaanthvoline) 2158 D1068-77(A) )
3¢. Kjoldahi nivogen—Total {ss N), mg/L1 s : ’
Digestion and diskiiation 3343 420A 01 B P, 3528
Foliowed by ¥uation 351.9 4170 D3500-17,
Neosslerization or 354.2. 4178
Electrode 351.3 417€ -4551-78
Automated ph 351.9 $-4552-79
Soml mAomastad block digestor 3512
O potentiometrdo 3504
32 Lead—Totel®, mg/l: Digestion? foliowsd by:
AA diect asplation 230.9 303A of 303B...eceeeeee.] D3580-78 (A of B) ... | $-3000-78 P. 887.0
AA R ) 230.2 304
Inductively coupled plasma Mothod 200.7.¢
Voltametry ¢ or DA559-78(C).
Colorimetric (Dithizone) 2108
33. Magnesiom—Total 9, mg/L: Digeation ® followed
wMomic absorption 2429 303A D399-77(B).ceene 3447-78 e | P, BS7.0
inductively coupled plasma \ WUsthod 200.7.8
i Or gravimeiric 3188 DSV-TTA)
34. Magansse—Total #, mg/L: Digestion® followed
AA dvect asplration 243.9 303A of 3038...nccer.| D85B-TT (B O C) ceecerrenennee] $-3484-70 P. 8578
AA fumace 243.2 04
inductively coupled plasma Uethod 200.7.0
O1 colorimatric (Pecsdlate) 3108 DU58-77(A) P. 8840
Perodate 18,

IA XIGN3ddV
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TARLE A-1 (Contlinued)
LIST OF EPA-APPROVED INORGANIC TEST PROCEDURES

) Reference {method No. or page)
07, Linile,
Pasameter,unha, snd method EPA 1070 Standard mathoda 16ih ASTM usas® Other
A
35, Meroury-—-Tolal ®, g/l .
Cotd vepot, manuel of 246.1 303F 0322379 | 1-3482-78 p. 5590
Atomated 2482
38. Moltdanum—Total %, mg/L: Digestion® dol-
towsd W * :
AA direct aeplation 246.1 303C.... §-3420-78
AA hurnace, of 246.2 304
induchvely coupled plasma Msthod 200.7.¢
37, Nichel—Tolal®, mg/L: Digsation® tollowed by:
AA direct asplration 248.9 309A 68 3038 o] D1086-T7 (C 07 DY cerceemena | $-3400-T0 e
AA hwnace 2490.2 304
inductively coupled plasma Method 200.7.¢
O¢ coladmaetric (i leptoxime) g
38. MNurate (as N), mg/L: :
Baicine putlate, Or 35219 ! Do02-71 P. 684.0
Nirats-nluite N minug Nitdie N ] Bo0 paramaetors 20 and | See parameters 30 end | Sve psrameien A0 and | Sse pasametera 30 and | P. 28.°
40, : 40, 40. 40.
29. dilkrate-nitriie (as N}, mo/is
Cadmium reduction, manusd 3533 418C N867-79(9)
Or audomated, of 353.2 410F DI68T-T70(A) [ S LY. 5% [ o .
Audomated hydsazine 353.4
40, Mitrite (as N), mg/L:
Specuophotomatic, manual of. 354.% 419 D1254-47 19.
Automated (Dierotiration) 1-4540-78
41. Od end grease—Total recoverabla, mg/L: Gravi- | 413.9 B503A
motric (entsaction).
42. Organic casbon—Total (TOC), mg/Ls Combustion | 416.1 608 D2570-18(A) o D2570- P. 8518 and P, 4.9¢
of oxidation. ’ 78(8).
42. Orgenia nirogen {ag 8, mg/L: Tolal Kaidshd N | See paramaters 31 and 4 ] 420A DI500-77 minug D1420- | Bee parameters 31 and 4.} PP, 662-83.°
minue ammonia N. 70({A)
44. Orthophosphate {as F), mp/l: Ascorble ecid | 305:1 424Q [T TP [ Yo § N . R
mothod, automated
O¢ manual single 1sagent of 205.2 424F D518-78(A)
Manual two reagent 385.3 .
48. Duminm—Total ¢, mg/Ls Digestion ? followed by
AA divoct asplation, of 252.9 203C
AA lumace 252.2 304
48. Ouygen, dasoived, mg/L: . -
Winklar {A1kis modhcation. ... 360.2 4218 D1560-8M{A).coreererrreneneee| I-16T5-78 ], 8300
O eloctrode 360.¢ 424F 187678 e cencsncsncsasssass]
47. Paladiun—Tota) *, mg/L: Digestion ? foflowed
dy.
AA diuct asplation 253.9 P. 627.%¢
Q1 AA tumece 253.2 {P. 6200
48. Phencls, mg/i:
Manual chetilation 42019 D1783-70 {A or B) 24,
Followed by manusl 420.1 26
O1 udomatud 9 colotimwine (4AAP) 420.2 *

80 Pnaidwrss (plureds, ma/t: Oas Bodd clvo-

n.

IA X1GN3ddV
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TABLE A-1 (Continued)
LIST OF EPA-APPROVED INORGANIC TEST PROCEDURES

Ralorence (method Mo, or paga)

Paremeter, units, end method
- EPA 1078 Standard methods 16t ASTM usaGs * Other
80. Phosphorue—Tolel, mg/L:
Parsutiate digestion 303.2 424C ) P, 86L°
Followed by manusl or 365.2 or 368.3 424F 0815-76(A)
Automated secorblc acld 3a5.¢ 424Q §-4600-78
Roduction; or seml-sutomated block digestor........| 368.4 1-4602-78
81, Platinum—Total 8, mg/L: Digestion ¢ followed by
AA duact aspiration 265.1 303A
Or AA dsnaco 255.2 304
82. Potazskum—Tolsd ¢, mg/L: Digestion ® foowed
Atomia absorption 260.¢ J303A 302070 coossrmassccemmmmnsecncnee| P, 860.8
inductively coupled piasma ilethod 200.7.%
Oy flame pholomovic 3228 D1420-84(A)
83, Residue—total, my/L: Gravimatig, 103-108°C.....| 160.3 209A 1-3750-78 )
B4. Rosidue—MierabiZ;mg/L: Gravimakic, 180°C........| 160.1 2098 (P55 [ J—
55. Resldve—nonfiterdble, (T8S), mg/l: Gravi- | 160.2 209D [N )7L 5 [ S
metiic, 103-105°C poat washing of residue.
80. Reskiue—sattiestla, mg/l: Vohumeiria (imhofl | 160.5 200F
oone) of gravimells, D
87. Reskive—volatite, mp/l: Gravimetis, 880°C 100.4 200F 1-3782-78
£a. Nhodum—Tolal®, mg/L: Digestion ? followed
by: .
AA diect asphation 265.1 303A
Or AA & 7 ) 207.2 304
§9. Puthenium—Tolal ®, mg/L: Digestion ® followed ’
AA direct aspiration 267.9 303A
O1 AA henace 2061.2 304
80, Setenium—Total ® mg/L: Digestion ¢ followed by:
AA hunance 3102 304
inductively coupled plasma Method 200.7.¢
Or ide 270.2 303E D1850-70 1 4-3687-78 .
@%. Siica—Dissolved, mg/L: 0.48 micron Ruaton:
FoRlowed by ol of 370.% 425C Das0-88(D). [ DR} {01 B { | JOOIoReu———
Atomated colodmatric (Molybdosilicate), or $-2700-T8 csrvessnommosmensesssonss:
Inductively coupled plasme y Method 200.7.¢
02. Siver—Total #? mg/L: Digestion ? Jollowed by
AA diect asphation 272.% 303A or 3038 -3720-78 P. 8572 ond p. 87.0
AA fumace, or 2724 304
* tenfuctively coupled plasma Method 200.7.¢

e

IA X1aN3ddV
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TABLE A-1 (Continued)
LIST OoF EPA~APPROVED INORCANIC TEST PROCEDURES

- Raleronca (method Mo of page)
Porurmater, unila, and method :
’ EPA 1070 Standard mathods 15t ASTM usas® Other
83. Bodium—Total ®, mg/Ls Digestion @ followed by: )
Atomba absorption 2139 303A $-3735-78 P. 6480
inductively coupled plasma Mathod 200.7.¢
01 Aeme photomelric D1420-84(A)
84. Bpuciis conductance, mhoe/cm: Whaatslond 120.4 208 D1125-T1{A). g -1780-78 P. 8470
§5. Sullule (as 80.), mg/Ls .
Auviomated meihylthymol biue 3716.2 R 1T 3 5 [ JOOO—
Qravimuliio, o1 3753 426A 07 4260 oecmensrnenner.] D518-88(A) PP, 862-63.9
Turbidmaltria 3164 426C D513-63(8) >
86. Sudfide (a8 5), mg/L: el
Twimewic (lodine) or 376.4 42710 $-3840-78 By
Colosknetris (metlyisns bhue) 3762 427C oy m
@7, Buitke (ss 50.), mg/L: Thiineira flodins lodate)..] 377.4 420F D1320-76(C) Z
68, Surfactants, mg/L: Colodmetria (metirytens blue) .| 425.1 812A . 02330-68(A) o
20, Tomperature, "C.: Thermomatilo 170.9 212 " bod
70. Thathum—Tolal® mg/L: Digestion ¢ foliowed by: <
AA direct seplration 2199 - 303A -
AR hrnace, of 210.2 304
inductively coupled plasma Llethod 200.7.¢
74. Tin—Tolal,? mg/L: Digestion ? followed by:
AA diract asplration of 262.9 303A §-3650-78
AA fumsce 2822 304
72. Tankum—TYolal,® mg/L: Digestion ? followed by:
AA dwoct asplration or 203.9 302C
AA hurace 203.2 304
73. Tusbity, NTU: Nephelometro 160.1 214A., D1009-71ccveeecececnrrecomerns| 1-2860-78
74. Vansdum—TYotalb mg/l: Digestion ® followad '
by:
AA direct asplration 2669 301C
AA Awnace . 208.2 304
inductively coupled plesma Mathod 200.7.4
O1 colorknelvic (Guikic eckd) 03372-78 [}
78. Zinc—TYolal® mg/L: Digeation® foliowed by
AA dicect aspirationbh 2809 303A o 3038 D1699-72(D) 1-3000-T8 ceocrmemsermsrasmsces| P, 687.9
AA funace 200.2 304 D1601-77(C) A P. 320
inductivuly couplud plasma . be Method 200.7.¢
Or colorinwuic {Zincon) o,
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TABLE A-1 (Concluded)
LIST OF EPA-APPROVED INONGANIC TEST PROCEDURES

Yabte Motleo .

' “pMethode for Ansivale of Inorgants Bubslances tn Water and Fluvial Sedimente,” U.S. Dopartment of the Inturlor, U.S. Qeologicat Sirvey, Open-Flls Neport T8-878, or “Mathode for
l"):;mmh-um of lhorganis Substunces in Wate and Fiovial Badimants,® N.W. Skougstad, of sk U.S. Geologlcal Sinvaey, Technlques of Water-flasowces lovesiigation, Book 8, Chapler AV,

9.

% “tyNaiel Mothods of Analyals of the Aaseclation of Olficial Analyticsl Chomiats” mathods manual, 1Jth ed. (1080).

5 For the deleemination of tofal metals the umplo o not klersd bofore pcocntln%vA digastion procedure ls 1aquired to sohubliize suspended materdal and to destroy possibla organic-metal
complexoa. Two digastion procedures a1e given in “Methods for Chaernicsl Analysls of Water and Wastee, 1079, One (§ 4.1.0), 18 a ous stion v nitric acld. A fess m.:om.ﬂon
using ming and hydrocholoric ecids (§ 4.4.4) ke prefemed; however, the snalyst shoutd be cautlonad that tda miid digeston may sulfics all oa typos. Particularly, ¥ & ulo
procedhne i t0 be oa‘:o“od. i ls necessary 10 enawe that all orgeno-mataiic bonda be broken »0 that the motal ls {n a reactive siate. In those situatlons, the vigorous stion s 10 be
peslaed making oerta at al no time does the asmple go to ss. Samples containing large amounts of organic materials would also bonaft by this vigorous diges Use of the

926

graphite Aunace lachnique, Inductively coupled plasme, aa wall 28 determinallons for Cortain olements such aa arsenic, the noble melals, morcury, selunium, and ttankum requike & modified
digestion and in all cases the mathod wite-up should bs consulled for spaclfic instructions snd/or cautions,
N&:& ] m‘o b‘:qo:xn procediure for diect aspiration or graphite Awnace alomia aheorption analysie inchuded In one of the other approved relorences Is diffecant than the sbove, the EPA
procechue must be u .
. Dissolved melals are defined ae those conalituents which will pass through @ 0.43 micron membrane fitter. Following Muration of the sampls, the relersnced procecre for total matals must
be folowsd. Sameple digeshon of the Mirale for disscived metals, or dipestion of the odginal sample solution for tolal metals mey be omilted for AA (Uiroct asplation or graphite hwnacs) and
ICP anslyses provided the sample has a low COD and the fllzate meats the followlng criteds:
) 13 visibly Wansparent
1) Hee no peccoptible odor, and ’
c) ia roe of particulate or su malter ecidification.
he hull texf of Msthod 200.7, “Inductively Coupled Plasma Atomic Emlssion Spactromatdc Method for Trace Eloment Analysis of Water and Wastes,” ls given al Appendix C of this Pant
8 Menuel Eatitintion b nod ¢ ed § comparability dale on reprasentstive effiuent samples ara on company file 10 show that ofimln ] \ however,
mansl Belalion wil bo requkad 10 1e30ive any conliaversion. ¥ m s this proliminary disliation olsp fs not necessary; .
'OSJ'NNM\‘I. Automated Elackode Method, sirial Molhod Mumber 370-T5WE, dated February 19, 1978, Tuchnloon AutoAnalyzer K, Technicon Industrial Systems, Tamylown, New York
% Carbonaceous blochamicel oxygen demand (CBO(,) muet not be confused with the radillonal BOD, test which maasurea “total BOD™, The addition of the nitrification inhibitor Is nol &
ﬁ’ocodu:ql option, bid muat be Included ta report the CBOD, parameter. A discharges whoo:meu requires reporting the Uaditional CBOD, may not use 8 nitrification inhibitor In the procedur
> teparting the rosufte. Only whan & discharger's pormit spacificalty statos CBOD ts requiced can the parmittea report data oblalnod veing the nitrification Inhibitor. .
._0‘ * Amadican National Standard on Photographic Proces Elixienta, Ape. 2, 1075, Avaliable kom ANSI, 1430 Urostway, Hew York, NY 10018,
Y ® Tlgo use of normal and diffarential pulse vollage ramps lo Increase sensit and resalution Is acceptable,
19 Chomical Oxygen Demand, Method 8000, Hach Handbook of Water Am'? s, 1079, Hach Chemical any, P.0. Box 309, Loveland, Colorado 80337,
1 COD MathodxOcesnography intemational atlon, 612 Weael Loop, P.O. Box 2060, Coltuge Statlon, Texas 77840,
98 Tha bach dualion mell be used 10 res0ive conlroveray.

18 Nationsl Councll of e Papor Industry for Ak and Stream Improvemaent, inc., Technical Bullutin 253, Decembur 1071,

24 Coppor, Blcinchoninate Muthod, Method 8500, Hach Handbook of Wator Analysis, 1976, Hach Chomical Company, P.O. Box 380, Lovetand, Colorado 80537,

08 Afid the menual diatitation la completed, ihe auto-analyzos manifolds in EPA Mothoda 335.03 (Cyanida) or 420.? nols) e mgvihod by connecting the re-sampls Ena directly 10 the
sampier. Whea using the manifold setup shown ln Mathod 335, the butfer 8.2 should ba replaced with tha buller 7.8 for In Method 335.2.

1059': Hydiogon ton (ptl) Automatad Electrode Methad, Industrial Method Number 370-75WA, October 1076, Tachuicon Auto-Analyres U, Technicon industrial Bystsms, Tarrytown, New York

9 yon, 1,10-Phonanthvoline Mathod, Mathod 8008, 1080, Hach Chemical any, P.0O. Box 389, Loveland, Colorada 60537.

10 Manganese, Patiodate Oxidation Method, Msthod 8034, Hach Handbook ol Wastewalor Analysis, 1079, pagos 2-113 and 2-117, Hach Chemical Company, Loveland, Colorado 80517

te Nmo?m. Niuke, Method 8507, Hach Chemical Comp.m .0. Box 389, Loveland, Colorado 805137,

28 Goorhtz, D., Brown, E., “Mothods for Analysis of Organic Substances n Water,” U.S. Geclogical Survey, Tachniques of Waler-flesources inveatigaions, Book 8, Chapler A3, p.4 (ll??&.

SURF. Addison and R Q. Ackman, "Direct Datermination of Elemantal Phosphonus by Gas-Liquid Chromatograply,” Joumnal of Clvomatography, Vol. 47, No. 3, pp. 421-428, 1870,

¢ flacommanded mathods lor the anatysis of sitver ln Industrisl wastewaters sl concentrations of 1 mg/L end sbove are insdoquate whers sliver exists as sn Inorganic hatde. Siiver
helidos such aa the bromide and chioride ara relatively Insohible In resgonts such as nitrdc acki but are roadily solubile in an aqueous bulter of sodium thiosulfate and sodium hyroride to a pH
of 12. Thotefore, for fovels of aiver above | mg/L, 20 mb of sample should be diuted 1o 100 mi by adding 40 ml. each of 2 M NS0y and 2M NaOH. Standards should bs prepared in the
sama mannwr. For tevols of sivor below 1 mg/L the recomme: method le satisfactory.

25 Stuvons, MM, Ficke, JF., and Smoot, G.F., "Waler Tempeiatre-Intiuential Factors, Fleld Moasuromont and Dats Prosentation,” U.S. Geological Survey, Techniques of Water-Resowrces
trvestigations, Book 1, Chaplur Df, 1975, ' .

8¢ Zinc, Zincon Mothod, Mathod 8009, Hech Handbook of Water Analysie, 1970, pages 2-231 and 2-133, Hach Chemical Con:::r?. Loveland, Colorado 80337,
of W“ S:'Ouml.%d NuMlcn‘l Muthode Apgroved and Cited by the United States Envikonmantal Protection Agency,” Supploment 10 llvanth Ediion of Standard Methods for the Examination

(104 ‘astowator { 1981).

12 The spproved mathod k that cltad In Standand Afsthods fr ihe Examination of Waler and Wastswalser, 14ih Ediilon. The colorimatric reaction ks conductied at a pH of 100 £ 0.2. The
lmovu,: me »ou(:: are given on pp. 576-81 of the 14th Edition: Mothod 510A for diatifetion, Mothod 8108 lor the manual colonmetic procedurs, of Method B810C for the menusl
spectropholoinulric procedine,

8' OMION Ressarch lnatuction Manual, Residual Chione Electrode Model 97-70, 1077, Orion Research incorporated, 840 Mamoral Drive, Camiwidge, Massactumetie 02138
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TABLE A-]

LIST OF EPA-APPROVED TEST PROCEDURES FOR PESTICIDE

. Blandard
Poramaler pp/t) Mathod EPASY Methode ASTM Other
16 Ed
[]
§. Aldrin ac 608 S08A D2086 | Nots 3, p. F; Note 4, p. 30.
GC/MS ... — a23 .
8. Amotryn GG Nole 3, p. 8; Note 8, p. 844,
LA ] ne Note 3, p. 84; Note §, p. 818,
2. Awaion ac tiole 3, p. 03; Note 8, p. 548,
8. Avetine GC Hote 3, p. £3; Nota 8, p. 584,
8. Annghoo mettyl . Gec Nols 3, p. 25; Nowe 8, p. 831,
7. Batien ne Hote 3, p. 104; Note 8, p. 584,
9. «-BHC - GC 604 600A D3068 | Nute 3, p. 1.
GC/MS UIOREO— 0425
6. A-BMC GC 608 D088
[¢To7] L1 JNSm— 826
0. 8-81C, ac 808 Daoss
GC/MS erasessmsasrarion: 0825
19, yBHC findens) : ac 608 600A 02088 | Mote 3, p. 7; Note 4, p. 30,
GC/MS stoeesoessasosresons 825
92. Coplan GC B00A MNole 3, 7. *
13. Coriard . ne Mote 2, p. 84; biote @, p. 880,
§4. Carbophenothioa GC ! Nots 4, p. 30; Nole 8, p. 873,
18. Ciord ac 808 800A D3088 | Note 3, p. 1.
GC-M3 evasoase smes | a2
18, Chiosoprapham ne Note 3, p. 104; Note &, p. B84,
§2. 2,4-0 ac soe8 Note 3, p. 118; Hole 4, p. 38.
i0. 4,4'-000 GC [ ] 609A 03088 | Note 3, p. 7; Hote 4, p. 20.
[cT0% ¥ |- JONO oo 625
18. 4.4'-DDE GC ana [, TN 03088 | Nole 8, p. 7; Note 4, p. 30
GCIMY e rens et sontassns 423
20. 4,4°-DDT. GC a0s BORA D088 | Note 3, P 7 Mols 4, p. 30.
L1077 7 I SOUSRBOIN a25
249, Dematon-O. ac Nole 3, p. 26; Nole 8, p. 851,
22. D jon-8 GC Mols 3, p. 25; Note 6, p. BS54,
). Drarnon GC Nﬂ.’.lmm‘.'nml“
554,
24. Dicamb GC Mote 3, g 196,
28, Dichdoduwite GC Hole 4. p. 30, Nota 8, p. B73.
26. Dicihioran GC B00A Mots 3. . 7.
21. Dicolal Gc D30
20. Diskiin [e7] 608 BOCA Note 3, . 7; Note 4, p. 20.
GCc/M8 sovasssstassssass | 828
29. Dlonsthian ac Hols &, p 30; Note §, p 872
30. Disulfolon GC Hote 3,p. ; Mota 8, p. 681,
. Dugon ne Note 3, p. 104; Note 8, p. 834,
32, Endoeulien t GC [0 S00A 03088 [ tow 3. g V. .
GCIMS . coromeemtss 04326
33 Endomdlen il GC 806 500A D30SS | Mote 3, . 7.
GC/M3 828
34, Endossdien sullale GC . 608
ac/uMs e amrmenens [ V33
33. Endvin GC 808 B08A 03088 | Note 3, p. 7; Mote &, p. 30
. aGCrMS .. SR 0825
38. Endin ahdohypde GC 808 R
GC/M8 rossascasesbosanes: 625
37. Edvdon GC Note 4, p. 30; Mote ¢, p. 872
34 Famaon ne Note 3, p 104; Note 8, p. 584,
20 #wusonTCA nce Mote 3, p. 104; Mote 8, p 844,
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TABLE A-3 (Concluded)
LIST OF EPA-APPROVED TEST PROCEDURES FOR PESTICIDE

Blandord
Poramoter pg/L) Mothod EPAQ? Mothode ASTM Ot
15 Ed

40. Heptechior GC 08 B808A 03088 | Note 3, p. ¥; Mote 4, p. 30,

[¢Tof 17 1 J R 28
44, Heptachior epould, ac 808 600A 03068 | Mole 3, p. 7; Mote 4, p. I Mote &,

ars.

42. toodnr ac/M3 823

ac Hote 4, p. 20; Mote 6, p. 873,
43 it e Nole 3, p. 104; Hote &, p. B84,
44, Maluths Gc , BO%A Hote 3, p. 25; Mole 4, p. 30; Nole &, p.

851, .

43, Mewhiocaty ne Note 3, p. 94; Nole @, p. 860.
48. Methorychdor GC BOSA DI08S [ Hots 3, p. 7; Mote 4, p. 0.
4). Moracasbate e Note 3, p. 84; Note &, p. £60.
40. Mwon ac BORA Hote 3, p. 1.
40, Moruron ne Mote 3, p. 104; Note @, p. 864
60. 14 TCA e Hota 3, p. 104; Mole 8, p. BAL
81, NHel ne 2 Note 3, p. 104; Note 6, p. B84,
82. Parathion mednd GC 500A Hote 3, p. 23; Hote 4, p. 30,
83. Paetion othyt GC 800A Note 3, p. 28,
84. PCNE ac B08A | | NOle 2, . ).
63. Perthane ac Doose
54. Py 4 GC.. Nota 3, p. 83; Note 6, p. 568.
7. P by GC.. Hote 3, p. 83; Note 8, p. 546,
88. Propanne . GC HNots 3, p. 83; Hote &, p. B62.
88. Propham........ e Note 3, p. 104; Nole 8, p. 58L&
00. Propowsr . we HNote 3, p. 04; Noie 8, p. B8O,
814, Sechunwl ne Hote 3, p. 8); Note 8, p. 504,
82. Sithwon ne Note 3, p. 104; Note @, p. 884,
83. Simamne GC Hote 3, p. 83; Nole 8, p. 588,
64. Swohane Gc BOOA tiole 3, p. 7.
85, Swep nce Hote 3, p. 104; Nota 6, p. B84,
84 2,48-7 ac 8008 Hote 3, p. 115; Note 4, p. 38,
87. 2,4,6-17 (Siven) GC 60080 Hote 3, p. 118
68. Totnalndsrine GC Hots 3, p. 83; Note &, p. B84,
49, Toxaphene GC 408 SO8A D088 | Note 3, p. 7, Note 4, p. 20

GCIMY et minisires | 823
R M : ac 800A Note 3, .7

Tadlo Moleo
0 Postichiue ara Batad in this table by common name for the comvend ol tha rsader, Adibli ‘ponudnunmnybohmmIw-m,mom'uohvdb’wdm.

8 The kil faxt of methods 608 and 623 are given al Appandur A, “Toul Procedines for Anstysis of Organc Poiriants,” of thia Part 138, The stundardized lest provedre 10 be weed o
detornine ihe method dateckion kst (MOL) for ¥hase tast procadwes e qhm al Afpona'u 8, “Doliention and Prococue fof tha Delacmination of the Mathod Detection Limit”, of this Pant 134

» “pethonts b Benrubne, Chiornated Ovganic Compounds, Pentactioropt and Pestiades In Weler and Waslewater,” U.S. Emvd tal Protaction Agency, Beptember, 1078, This
EPA pubiicution inchudes stha-laysr clvomatogrsply (TLC) methods -

& “Muthods for Analyss of (rganic Substances In Waler," US. G of Survey, Tec e of Water. A [ dgations, Book 8, Chapler A2 (107D).

o The muthod may be exlended 10 include a.BIC, 3.-BHC, sndomidian | sullan §, snd enddna Hlowover, when ‘w‘:o known 10 evist, Muthod 608 I the prelered method
o ”:’ "So‘l::"l»g, Ansly d‘mnnn Approved and Ciled ‘u the Unilad States Envwonmaental Protoction Agency,” Supplament id Fifleonth Edtlon of Standard Alethods dx e Examination

aloe ‘astowater (1801).

* Each analyst must maka an inkisl, one.dme, demonsialion of thelr ablity to gensrste acceplabile procision end scorecy with Msthods 808 end 28 (See Appandix A ol hig Perd 128) In
sccordance with procedures gven in Secton 8.2 of sach of these methods. Additionally, each laboralory, on an on-going basis, must sphe and snalyre 10% of o8 samples anslyred with

MoI\odOOOoc5'&ololouw.nmlyudhmMomuihmﬁau\dwnmlouboukxydnuqmmh.cwdmm&cm!.:mdlcdhummmincwwd‘

any puameisr lslis outsids the waming hmits, the analytical resulia for that paramster in tha unspied samnple ore suspect and cannot be reportod 1o demonelste toguiatory
folo.—These waming imis are promuigaied as an “intedm Anal action with @ faquest for commwenis.”

.
1

IA XIAN3ddV




296€810-90-3084

L[1=¥

h
TABLE A-~4
LIST OF EPA~-APPROVED [RADIOLOGICAL TEST PROCEDURES

Aslerence (method No. or pege)
Paramster and units Mathoda EPA L Stendard

Mathods ASTM usGg ¢

i5th £Ed. :
Alpha-Totsl, p™ pes Bar Proportional ot scintitfation counler 900.0 703 | D1043-88 | pp. 78 and 78.*
Alpha-Counting emor, p® per Mer Proportional or scintitation COUMOS vuunerereenn.... Appendtt 8 ... 703 | D1943-88 I p. 79.
Alpha-Counting orror, p per Mer Proportional counter 800.0.. 703 { D1000-68 | pp. 78 and 7.0
Bete-Counting enor, p™ per fiter Propocional countur Appendix 8 ... | 702 | D1800-68 | p. 70.
{2) Aadium-Totad, p© per ies Proportional counter 203.0 705 | D2460-70
(o) *Fs, p® per tor Scintitation counter £03.1 108 ] D34S4-79 | p. B,

Table Notss

! "Presceibed Procedures for Measuwemant of A
¢ Flshman, M.J. and Brown, Eugene, “Soloct

"Table 1¥ in 49¥R43258,

ad Methods of the US.
"!homlhodloundmp. 78 measwvesa only the dissolved portion while

Swvoy ol Analysis of

we, the No'nsuhl

adoactivity In Drinking Water,” EPA-800/4-80-032 (1960 updm&, U.8. Environmental Protoction Agency, Augus
us. d ol astewaters,” US. G scal
he mothod on p. 76 measwus only the suspanded poition. There

{ 1980, .
Open-Fila Aspodt 78-177 (1978).
must be added to oN‘dn the
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LABORATORY QUALITY ASSURANCE
QUALITY CONTROL DATA PACKAGE OUTLINE
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In order to ensure the validity of the reported analytical re-
cults, the status of the following criteria which determine the
quality of the analytical data need to be ascertained:

. Stability of the sample(s) analyzed.
. Performance of the instrument(s) used for analyses,
Possibility of sample contamination.

. ldentification and quantification of the analyte(s) in the
sample(s) analyzed.

5. Precision in analyses.

1
2
3
4

6. Accuracy of the results reported.

Documents required to establish the status of the above criteria
during sample analysis are cummarized in the following sections:

1. Stability of sample(s) Analyzed

7o establish the stability of the environmental samples analyzed
the lab will provide the following:

1(2). Chain-of-custody paper for each sample received.
1(b). Date and time of both extraction and analysis of each
sample.

2. Performance 6f the Instrument(s) Used for Analysis

Analytical methodology for analyzing the samples will determine
the type of the jnstrument (s) to be used by the 1ab. To demonstrate
the working condition of the instrument(s) during analyses the lab
will submit the following:

2(a). Detection limits for all the HSL compounds analyzed.

2(b). For 6C/MS analysis, 2 final tune mass spectrum and the
quantitation report for the GC/MS tuning compound on each
day prior to any analysis.

2(c). Data for the initial and continuous calibration of the
jnstrument including the response factor (or calibration
factor) for each compound to be analyzed. (The instrument
will be calibrated initially using standard solutions, as
specified in the protocol, and the jnitial calidbration
will be varified on each day prior to sample analysis.)

2(d). Raw data (i.e., Data System print-outs or {ntegration
reports) for all standard solutfons analyzed in both
fnitfal calibration and continuous (i.e., daily on-going)
calibration,

2(e). Identification of each jnstrument used for analyses.

BOE-C6-0183964




3, Possibilities of Sample Contamination

Each day prior to any analysis the lab will analyze the ‘Method
Blank' and submit the following:

3(a). Dual Mass Spectrum for each HSL compound identified in the
‘Method Blank' (or, Chromatogram of the 'Method Blank'
with each peak labelled).

3(b). Raw quantification report (i.e., data system print-outs)
or integration reports.

{To determine the possibilities of instrument contamination
(i.e., carry-over from previous analyses) 'Hethod Blank' should be
analyzed frequently in between sample analyses as specified in the
protocol. Lab will provide all documents of replicate "Method Blank'
analyses as described in Sections 3(a) and 3(b) above,]

4, ldentification and Quantification of the Analyte(s) in the
Tample(s) Analyzed

4,1 GC/MS Analysis

) 1f the sample(s) was/were analyzed by GC/MS, the lab will submit
~the following:

4.1a. Information regarding dilution/concentration factor in the
extraction of the sample prior to the analysis.

4.1b. Unenhanced and enhanced mass spectrum of each HSL compound
jdentified in the sample.

4.1c. Quantification report (i.e., data system print-outs) for
the sample analyzed.

4.1d. Laboratory generated standard spectra for all HSL com-
pounds identified in the environmental samples.

&.le. ldentification of the jnstrument used for the analysis.

4.2 G6C Analysis

1f the sample(s) was/were analyzed by 6C method, the lab will
submit the following:

4.2a. Information regarding dilution/concentration factor in the
extraction of the sample prior to analysis.

4.2b. Sample chromatogram with all peaks identified.

4.2c. Raw data (i.e., Integration reports) showing retention
time and peak area/peak height counts for each identified
HSL compound peak. o

4.2d, ldentification of the instrument used for ‘the analysis.
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§, Precision in Analysis

On each day of analysis, & definite percent of the total environ-
mental samples {to be analyzed on that day) will be analyzed in dupli-

cate.

To establish the precision in the reported results the 1ab will
submit the following documents:

5(a). Results and raw data for a1l duplicate analyses. Q€ raw
data for all duplicate analysis will be the same as
described in Section & in this report.

6. Accuracy of the Results Reported

On each day of analysis at least one 'Method Blank' and 2
definite 3 of the environmental samples analyzed on that day will be
spiked with a known amount of a "Spiking Standard Solution', and all
spiked samples will be analyzed by using the same analytical methodo-
logy and instrument(s) as used in the analyses of environmental
samples on that day. Data for review will include the following:

6(a). Results and QC raw data for spiked samples analyses as
described in Section 4 of this report.

Finally, after reviewing all QC/QA documents as described above
the reviewer will- apply his professional judgment and experience to
evaluate the validity of the reported results.
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